— | 


wie. 
OF 


President 
TA 


A. 


aa 


3 


1948 Annual Meeting « and Exhibits, Marburg Lecture, | Complete Provisional 
Research— ‘Every body’ s Doing It Now » by T. . A. Boyd...... 


Symposium on Turbine Oils: 
7 An Evaluation of Inhibited Turbine O Oils Versus Uninhib 
Turbine Lubrication, by M. M. D. Baker. 
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Term 1948 ending 1949 
FREEMAN, JR. G. AsHcrorr 


C. H. Rose G. C. MacDonaLp 
W. A. Zinzow L. H. Winxrer 
Term ending 1950 
E.G.HamM 
J.J. Laupic 


> The Thixotropic Characteristics of Lubricating Oil Greases, by L. W. MeLennan 


W. Carpen” > 


Concentration in C Paper, by J. H. Toulouse ol P. Barcus. 


of Fungi and Humidity on Plastics, Leutrits, 


ad 


Metals, and Plastics, by Robert G. Chellar 


PUBLICATIONS Mechanism of Plasticization i in Plastics, by J. Kenneth Craver. 
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and publication of papers, committee re- ABOUT T ‘HE soc \CIET AND [ts ¢ ITs COMMITT EES: 
acts in an advisory capacity to the Board © , ‘First: Pacific Coast Meeting of the e a Tile e and Masonry Units Amal- a 
of Directors in publication matters in Cathode Nickel with 


Abstracts of Technical Papers. .34-39 


an on Engine Test Methods for Rat- = on Standards for Bags, Fuel 
oss P. G. McVerr _ Plastics; Load Tests of Soils; ‘District in 
Index to Standards; E Various Centers; District Areas 


Technical Committee Notes: Wires 


= Conductors; Cement, Glass, Mémbers; “Personals; Necro 
Shipping Containers; Soaps and “ORY; Appointments... .47- 52 


H. 


The Society is not responsible, as a body, Standards; Research in Industry. re . 
for the statements and opinions advanced in 


Whispublicgtion, Book Reviews: : Chemical Compo- Index to 


lished six times a year, January, Mareh, May, 

American Society for Testing Materials. 

Publication Office—20th and Northampton = 
ts., Easton, Pa. Editorial and advertising 


1916 Race St., Philadelphia 3, Pa. Subscrip-— 
tion $2.00 a year in United States and posses-— sim 


tions, $2.25 in Canada, $2.50 in foreign coun- 

tries. Single Copies—50 cents. Number ss 
tered as second class matter April 8, 1940, 

atthe post office at Easton, Pa., act 


offices at the headquarters of the Society, | 4 
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a The following bulletins w will = se 


: Cataioz 80 BURRELL GAS AN. ALYSIS APPARATUS and | 
~ MANUAL FOR GAS ANALYSTS—for the analysis of gaseous eae 


‘mixtures by the volumetric method involving selective absor ption- 


G ICAL LABORATORIES—for polishing metallographic speci- 
"mens. Contains of Burrell ‘Polishing: ( Cloths, 


3. BARRE’ Co. AL “ASH ‘FUSION FU E—for 
_ mination of fusion point of coal ash ac cording to the procec dures 


204. LARRABEE TITRATER—for determination of iron, chro- 

_mium, manganese, vanadium )and other materials by the oxidation- “as 
reduction method. 


205. TURNER-BURREL L -ADSORPT ION FRACTIONATOR 
for the fractional analysis of light hydrocarbons and other gases 


by ‘the adsorption method. 


“content of stack gas without the use of liquids or corrosive reagents, i 
faste 


207. BURRELL “WRIST- -ACTION” SHAKER— the 
_ better, simpler shaker for general laboratory use. The new “‘Finger- ew 


Grip” holds most flasks, funnels and bottles. 
“C. RO”, UNIVERSAL POLISHING _COMPOUND-— for 

preparation | of ferrous and nonferrous metallographic 


use ith 

These electric heaters are pre-set 

temperature and remain constant throughout 


Burrell Gas Analysis Apparatus. ¥ 
at proper operati 
the 


AVENUE 


nt to you upon requ 


COLEMAN JUN 
02. BURRELL POLISHING CLOTHS FOR METALLUR- MODEL 


006. BURRELL CO? INDICATOR— R—for measuring the C 102 


Boo 


BURR HNIC AL sur uP 


your laborator od | 


| 


> 


| 


il 


west. Wi ri 


te today a those w hich interest ‘you. 
210. BURRELL “UNIT-PACKAGE” TUBE \CE- 
determining carbon or sulfur in ferrous analyses or any procedures: 


requiring te emper ratures up to 2650° F 2 


hs 
IOR. SPE SCTE ROP HOTOM ET ER, 
6—for routine 
colorimetric de terminations are 


COL EMAN UNIV E RS: SPECTROPHOTOMETER, 


27. BU RR EL LL INDU ST RO G AS ANALYZE =" accu 
industrial control analysis of flue gas, - furnace re and 


214. ZIRCUM HIGH TEMPERATURE CG oMBUSEE ION 
- TUBES—‘or combustion methods in iron and steel analysis, and 
for other applications requiring the maintenance of gas atmospheres 
_ at high ternperatures. 


-241. BURREL L HIGH T EMPERATURE BOX FURN: ACES 
U P TO 2650° F.—for experimental melting, sintering, heat- treat- 
ing and for other analy tical | proce dures re quiring high cmp 


M-7 METALL URGICAL -ABORATORY AP PAR. \TUS—— 


247. BURRELL CHEMICAL CATAL mae 


sive listing of laboratory che *micals, 


| 
com PANY 


industrial and clinical analyses where | 


[FORMATION fo: 
Ae a ge 
he 
| 
— | 
cludes an exten | 4 
— 
» 


of of Materials  Engineeri 


PEs xtensive Tec Teck hnical Program, , Committee 
Meetings, Exhi bits, F atures of 


= Photographic Ex Exhibits in Detroit, Week of June 21 nee 


ITH eighteen Pull det: ails of the technical sessions and some of the meeting lis 
al sessions, ‘more than ‘three 1 hundred are giv en in the Provisional Program we re pure ily tentative. 
meetings of the Society’s various com- this BuLLETIN (see page 17) 


? 
mitt ees and two exhibits, one on ap- No advance schedule committee 
paratus: ‘and supplies, the meetings in composite form: will be dis- Society's 5 51st 
photographic, all scheduled for tribute d by Headquarters. However, each 
the week of June 21 in Detroit during technica il committee secreta ary _presum-— will be the Society’s 5ist 
the Society’s 5ist Annual Meeting, ably will follow the customary plan and nual Meeting. Organized in 1898 as the 
very busy is in store. There a advise his members’ of the "meetings an ¢ ‘ommittee of the Tnterna- 
meeting registration thi tional Association, and officially incor- 


to judge the who will scheduled. _ Early in April there por: rated in 1902, the Soe ciety will soon 
be celebrating its fiftieth year as a cor- ‘ 


~ going to the meeting, but from ft distributed to each | member and com- 
reservations which the Convention mittee member a general outline of the yorate organization. wil detroit was the 
Committee is is receiving in Detroit, sessions and days whch certain com- a scene of the 1935. meeting, most suc- 

mittees would meet but. at that time cessful and interesting one, but this 


heavily ‘attende od meeting. viously no detailed schedule was avail- year the meeting is much more 

play ° 7 sive in almost all respects, and it is 
necessary to schedule committee meet- 

raf gs and some sessions at other than 


at the Statler and Detroit-Leland, 
. which are a very short walk from the 
Book, and several other hotels are co- 
operating with sleeping oom aecommo- 
Lecture on Use of Isotopes 


A brief advance by Dr. 


together with biographical mate-— 
on this distinguished scientist. The 
Lecture Committee was fortunate 
securing a leader in his field to discuss 
isotopes and their application in the 
field of industrial materials. This 
for ‘Thursds Ly at 


il 

ications and Methods of Testing” 

Rac} — 

— 
= 
= 

— 
TER, 
. 
— and a capacity audience is expected. 

oti 


iv 


gram beginning on page 17 of this | =, Local Committee 

and a a Suggested Corrective.” This” 
Bulletin is the best means for the ibl 
members to get a clear conception committee le 
> ~ 7 

of just what sessions are planned am ‘Detroit | Dis triet Com. 0 


jaar 


and when. Synopses of the papers mittee on Arrange ments is handling once 

at the registration desks at the T The program of entertainment forthe 

= hotels will contain the final wives and families of AS.T.M. members Detroit Council Officers: 
| details of the sessions, include who will be in Detroit during the Annual a Pron Co. M. Darsey, Parker Rust 
schedule of all committee | Meeting starting Monday, June 21, has ProofCo. 
meetings, and give data on the ap- been completed. C. E. -Heussner of the F. immerli, Barnes. 
exhibit. Members will get Chrysler Corp., member of the General tibson- Raymond Div., a Associated 


the final program as they register Spring Corp. = | 7s a 
P Committee on Arrangements, is fune- 


the Book- Cadillac (main head- Secretary, Heussner, 
tioning as chairman of the Annual Din- Corp. 


ner and Ladies’ E unter tainment. Mr. Local Committee on Arrangement 
- Heussner, who has been ably assisted by =~ Honorary Chairman, T. A. Boyd, Gen | ' 
a Hostess Committee headed by Mrs. eral Motors Corp., President of the 
T. A. Boyd, has announced the following Society Fat 


as 


| 


= activities for the week of the meeting. ice-Chairman, A. E. White, | Mit 


bea discussion period which is being i in- “ig ody get-acquainted tea has been arranged Past-President Me 
stituted for the first time because of the Monday, at the Hotel Statler. Cc H. fellows , Detroit | Ide 
interest in this subject. It i is expec ‘ted Tuesday there will be a luncheon at the Edison Co. Fue 

Dearborn Inn followed by a trip through v "ice-Chairman, V. M. _Darsey, Parker | Cre 


at this session. the adjacent famous Greenfield Village. Rust-Proof Co. Cu 
Preprints of Reports and Papers _Picting early | American | is one of gonCo Rul 
Blank could n Wednesday, June arrangemen tainment— eussner, Chrys 
I have been made ‘for a breakfast at the ler Corp. — and 
mark and return to A.S.T.M. Head- J. L. Hudson Company Department Hostess Committee—Mrs. h 
quarters, thus making known his desire Store, where a Show will be Boy = 
to have certain papers or reports that se snted. wa 
would be preprinted. This material The Wi ednesds the 1 
probably will be mailed in three in- evening will the social aspects Exhibit— _Frederick ( ¢ 
a activities. Following the ublicity anc "romo ion—} 
ad Curing the Meeting. Members address by A. S.T.M. President 2 ‘Kennedy, U.S S. Rubber syste! 
attending the meeting can of course ob- Research Consultant, of ‘General Hotels—C. M. Gambrill, Ethyl ‘Com. 
tain, as they register, copies of pre- Motors Corp., the remainder of the evening = Plant, Visits and Local Transports. wall 
printed papers and reports, ¢ or abstre acts will be given over to dancing. From the tion—F. P. Zimmerli, Barnes | 
of items that it was not possible to | pre- interest shown this promises to be an - Gibson-Raymond Div., Ass or st 


print. Preprints will be distributed at eventofnote, ciated Spring Corp. | 


the; Book- Cadillac. Arrangements have been made for a tour ‘inance—B. ‘ase, Hanson-Van 
> 


Medalists and Award Winners 


of the Annual Meeting the winners of 

a the various awards will be — 


presentation of the medals and cer- 


paper on ‘““The High- 
Strength of Several Gas Tur- 
Alloys,” Messrs. N. L. Mochel 
. Toolin, of Westinghouse Electric 
Corp., will receive thé 1948 Charles B Scene 


Dudley Medal, recognizing an outstand- Detroit. 


ing contribution on research. . The 
recognizes new work on testing methods 


apparatus, will go to Messrs. G. ae 
Burr, WwW Gailus, J. Silvey, 


“paper on “Universal Plastics Testing 
Machine,” and the Sanford E. Thomp- 
eon Award by Committee 
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ee Notes on Registration 


Some very extensive sy mposiums ar -Annua il Meeting, this ve: — ex'stir Tuts j is the first Annual Meeting 

eheduled for the meeting and in fae ations will be in effect. three places for registration. 

ach of the nine teen se ssions wil a Since there are many committee 
U "Itrasonic Te sting 


meetings at the Statler and Detroit- 
ls and in adk tition: to the Book- 
‘adillac, and some. “tee shnical ses- 

sions at the Detroit-Leland also, it 
was feit desirable to have auxiliary 
registration facilities available. 


‘om. full one and interesting to the group 
lling soncerned. Some gener: al notes on the 
The sions follow, but more complete de 
will be found in the Provisional 


Program it in this BULLETIN, 


The Round-t: able ion on 


sonic Testing se heduled for r Monday 
evening at the Book-Cadillac is under — 
the auspices of C committee E-7 on 


There” ‘are sessions at Radiographic Testing, which group is Consequently members can register 
tus Ws Meeting on the following topic 8: recommending an expansion in its scope and get their official program at 


iated | Usefulness and Limit: ations « : of Samples 
Deformation of Metals 
ysler | Effect of Temperature on Met tals” 
Corrosion of Fe rrous 


to include other nondestructive tests. — 
The use of ultrasonics tests in evalu: ating — 
soundness of = materi: ls, particul: 
ferrous and non- -ferrous metals, 
grown rather extensiv ely, and the round 
table will afford a good opportunity a 
compare - techniques and results in vari- 
ous comps anies and in different fields. 
Invité ations to participate in the | 
> ‘sion are being extended by Committee — 
. k-7 to a number of men who have been ia 


m the Book, the Statler, or . 

a 
All exhibits, most of the technical 


Gen- | “Waterproofing, Brick, 


f the terials 41 


Fatigue—F errous 
hite, ‘Mineral Aggregates 
T.M. | Corrosion of Pressure Vessels 


A visible index of registr: ati: on will 


be maintained at the Book, whe a 
also will be a complete card file of — 


| Methods and Speed of Testing using the ultrasonics system. © ali members registering at any of 


arker | Creep and Fatigue—Non- Ferrous 


Concrete, and Concrete Ag- Phe Sy mposium on Metallography i in 
or, | Plastics, ‘Insulating Oil, Committee E-4 on Metallography will 
by gine Antifre be of intense interest to all those who with several specific papers will not 
| been using this tool. Acknow!l-— shed light on some of the 
‘This year the Committee on Papers “edged leaders in their field will partici- Will slao stimulate move interest 


ud‘Publications in planning the meet- pate, the six technical papers s will _ need of careful sampling. 
-linghas reverted to the former scheme an excellent over-all viewpoint 


Quality Control Film: 
having reports and papers presented to- the dev elopments and a plications tions of 


= 
gether at the Tespec ective Sessions. metallography in color. On Tue day 
KC the past two or three years special re- Cadillac, Simon ol ier of the Johns- 
‘ort sessions were developed i in order to Us and L inville Corp., will give his lecture on 


|tneentrate business matters, but this W hile of the Socie iety’ technical Quality Control and show his interest- 
ing sound color film which was de-— 


stem has not wot ked too satisfac- committees and other groups have de- 
Corp. in yener: al due to the extremely voted s some attention to the importance outline the 
porta: attendance at these sessions. of careful ‘sampling, more intensive AST. 
arnes While studies are under way to cl: “te Ee is felt, should be made, and = * would be of interest to any / 


streamline busin ctions at the K-11 ton Control of 


for 
the presentation of technical papers as 
_ part of its program in developing speci- 
fications and tests. _ With the steadily 
growing interest, ‘the committee felt a 
symposium at the 1948 meeting would % 
be in order. There are ten technical 
papers covering various aspects. The 
committee has enlisted participation of of 


Downtown | many acknowledged authorities in the 
field. ” This symposium is in two ses- 
sions, on Tuesday morning and after- 


noon, at the Book-Cadillac. 

Deformation: of Metals: 

Deformation of metals as ij ndionted by 


Co ‘ommittee 


thai) Technical essions—Papers ports 
q 
“a 
ranged for the Book-Cadillac, — 
= 
— 
_ 
> 
d 
 &§ 
fe 


_ fore that this symposium which it is de- 
reloping is timely and that much he 
should come from the s symposium | and 
Topics to be covered in- 
sheet metals, materials used in - 
ships bulge testing, the effect of multi- 
axial stresses, and predicting of a" 
bility on the materials pro 


Simulates 1 


m 
ball bearing greases, 
Technical Committee G on I abries ating 
Grease Ww hich functions as a division of 
S.T.N M. Committee D-2 had in mind the Book under auspices of Com 


relp tests 


as one of its objectives deve eloping ‘and~ 
data that would iden the 


interpretation of ‘the test 
: ata. Conseque ently, the ommittee has 
obtained basie discus grease, which -influe nce boiler corros 
0 ained basic iscussions on grease, hic 1 ion, and 
functional tests in use, and description — 
of some grease testing mi: achines, and a 
"paper on service ex xperien ice with grease. -- deposits in steam generating tubes, | 
There is also discussion of some simu-— 
lated se. rv ice te tests. 
Creep and Fatigue 


Of to the pars 


ularly will be sessions on fatigue of 
ferrous. metals, Thursday morning at 
Detroit- Lel: und, and a F riday morn-— 

ing session at the same hotel involving — 


re on Metals: 


Effet 4 ratur 


wee 


nder the auspices of the Com- 
mittee on fect. of Temper: ature on the 
Properties of Metals which functions 
under the auspic ‘es of The A.S.M.E. and 
_AS.T.M., a session is being: hel on 
morning the | Jetroit- 
- Several papers of considerable 
signifies ance are being presented | as well é 
as the committee report. Gr: ruphitiza- 
tion suse eptibility of certain stee As 
and chromium. is 
covered. _ There will be valuable data 
Pe presented on creep and other character- 
istics of high-temperature bolting m: ate- 


molybde ‘num 
- of various materi: als is sup for considera. 


Corr rosion n of Pr 


‘4 
influence of non- ferrous 1 ‘metal 


cand: their compounds con the coma 


mittee ‘D-19 on W ater for” Industrial 
Uses. The import: ince station de 
sign: “and composition: of nate rials j in 


4 Marbt 


boiler corrosion is to be covered, Ther Feld 
is another b: asic paper COV ering factor 
uch 

the third formal contribution will 
the effect of iron oxide and copper 


— 
Under’ the auspices of Committee} 
_ E-l’s Section on 1 Speed of Testing, there} Staten 
is to be a symposium on this subjed 
Thursday afternoon: the Book. 
Cadillac. ‘The effect of speed of testing) tive j 


most ¢ 
one 
tion including stee , magnesium base mente 


non-ferrous met ils, and including creep: alloys, wood, plastics, and a general by tl 


rials and an extensive contribution on 
the properties of gas turbine disk ma- 
The pa 
a ing materi: als is of particular ae 
since it ‘provide das th: ut in 


well as fatigue. 
ant and re] ts. 


oak ‘extensive symposium on min- 
aggregates has been arranged 


There are al 


uper on prope rties of bolt- 


Mine ral gate 


“World W ar alloy steels for 
were not diffie ult to obtain but the work of Committee C-9 on 
properties of the alloys available had 


one rete Cone rete: ites. 
t been as Ci arefully studied 


The fourteen al papers cover the 
field” completely from questions of dis: 
tribution of aggregates to ne eded re- 
search, with other papers covering min-— 
eralogic characteristics 
tests, sampling, gr rading, ete The in- 


, significance e of 


paper on methods and equipment for} nucles 
Reactive in Concrete and Con-| one W 


crete Aggre ules: 1 


addition: to the Symposium « on 
Mineral Aggreg rates, Committee has 
physi 


carr: arranged 2 another symposium dealing 
with the identification of reactive ma 
teri ls, and six technical papers dealing 
with test methods | and procedures. The 
imports ince of a be tter knowledge of | 
alkali aggreg: ute reactivity has been 
‘realized and considerable work has been 


are ussions ‘of various types 
aggregates for “specific applications 
Heat- ‘such as bituminous construction, rail- 


“ganic coatings f for "prev enting ‘corrosion 
failures, and others. 
ast iron is covered as well as ex- - 


ratory tests snd the with 


> > 
fields of e xperience is to be covered, mate 


ballasts, ete. This” Session several authorities will cover various dueti 


studies on fracture of metals. “Thured: ay mornine at the Book. o> 


ir 


tests that he ave bee been ust 


widel 


| 
catal, 
and 


k Ridge National Where 


accu 
qual 
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at the Detroit-Leland, involves the cor- ; vere 
of various metals, and includes actin 
one. 
— 
4 
— 


Dr. Pau at the radioactive isotopes are 
‘nucleur research, That statement by 


self should be sufficient to indicate the 
timeliness of the sul foran A.S.T.M. 


The Lecture is to be given at 8 p.m. 


any of the country’s leading scien- 
tists , and n materials men are activ 
timely is course in determining whether r: adio- 
much more. It is the question of the active isotopes sand s stable isotopes | can 
hour; in fact the -subjec t involves “help i in analy tical, research, testing, and 
“hole host of questions. Some of these = production problems. Dr. Aebersold 


Ongineering Buil ilding ‘Det roit. Fol 

lowing the Lec ture there will be a a gen- 

eral dise ‘ussion, first time there has 


be answered and discussed at the an advance statement his lec ‘ture 
Edgar Marburg Lecture Dr. prepared for this BULLETIN points out auc 


is 


Statement on 1948 Marburg Lecture measured with instruments suc h as in 19: 32, and 
ect electroscopes, ation. chambers and graduate work at ‘the. University of 
Ok- Tue advent of radioac- Geiger-Mueller tubes. some in- California, working ‘under Nobel Prize. 


tive isotopes has probably been stances, however, as in friction studies, winner Prof. E. L. Lawrene e. During 


Tt! most constructive contribution to funda- autoradiogr: aphie tec ‘hniques | are being this period and later he participated in 
a} mental and applied science yet realized actorily substituted. Stable iso- the development of the Radiation Labo- 
al by the many and varied phases are best measured atory which became one of the out-— 
for nuclear research Radioisotopes are trometer standing nuclear physics His 
one of several kinds of ‘‘fruit ripe The wide scope eofr adioisotope : appli- .A. degree was received from the 
jing on the tree of atomic energy” is permitted by the fact that niversity of California in 1934. Fol- 
one which has ‘ “Fipened’ ’ sufficiently for radioae tive isotopes are now av ailable lowing this he concentrated in. the field 
"present-day consump: tion. T heir most of the elements . This list in- of medical physics, doing work with the 
“plication a as research tools in such fields el ludes such metallic elements as cal- million volt X- “ray mac hine. Mean- 

as medical therapy, animal and plant |  eium, copper, iron, cobalt, nickel, silver, 7 while the ‘e¥clotron had been increasing 
is pee _ bacteriology, | ¢ chemistry, tin, zine, tungsten, gold, and bismuth. in power and Dr. Aebersold cooperated 
ing 


in producing and applying some of the 


“physies, metallurgy und industr ial re- 7 Also avail: able are r: adioisotopes | of such 
first induced radioisotopes. 


search is even now well known and ap- nonmetallic elements as carbon, phos- 


= 


ng -preciated by many investigators. The rus, bromine, chlorine, and sulfur. Aebersold received his Ph.D 

he availability. of these ms aterials in their Electromagnetically coneentrated degree : at the R: adiation Laboratory in 
of present has resulted from the able isotopes of from lithium 1938, Tn 1940, as Research Associate, 
wartime development, of the chain re- lead hs ave recently become available. he was placed in charge of the 60-in. 


a “acting pile, Certain: elements” not having radioac- 


eyclotron which began to operate w ith 
4 The use of isotopes in the field of i ie tive isotope s which are useful for tracer ; 


32 million volt alpha particles. 


‘dustrial materials is potentially a a great can be traced ith sts iso- first man-mi ‘quantities plu- 
= topes; oxygen, nitrogen, and boron are tonium resulted from the 24-hr. ~a-day 


q 
th & As tracer atoms they may be used 
in research aimed at improvement of 
material ai and increased efficienc of pro- 
duction. They are already being used» 
| widely in investigations covering such 
_ varied topics as as friction, oil well logging, | 
ventilation, steelm: aking vulcanization, 
polymerization, , welding, corrosion, 
“catalysis, chemical exch: 
and pharmaceutical syntheses, material proe essing, such as for where he served as Technical Consult- 
‘Tracer ‘atoms may also be used in _ raphy, liquid level indication, thickness ant c on many of the problems of — 
‘routine process control. Such uses control and static elimination. ration, n, and health safety tied in with 
largely still in the development stage. “| Information concerning the handling ~ most phases of the project. — He was 
In the case of proces use ok and a application of isotopes is becoming — led to Los in 5 
topes, the handling methods and levels increasingty available. New a applica-_ 


use of this cyclotron. Early in 1942, Dr. 
aC became a special 
the previ ious scarcity of the aid to Professor Lawrence to 
trated materials and by the necessity pedite the U 235 program. L ater he 
for measurement with “mass S spec- head of the Information Division 


trometer. and was concerned with patents and 
with health and safety problems. 


Radioisotopes can also be 
provide radiations for special us in 1944, Dr. Aebersold came to Oak 


examples. Limited applic ation of stable 
_ isotopes at present is accounted for by — 


Of activity would have to be safe from ra tions and new successes , will come aot active in connection with the asad oail +, 
Ri 
of tool. of these : applications are 
Safe amounts of activity in marketed turned to Oak Ridge and one of his jobs 
Btable isotopes would not involvehealth- no other method of attack. with demand and to stimulate 


the standpoint of industrial hygiene : and. _ impr oved techniques of using this type of the atomic bomb and made extensive 

Public health. Incorporation of un- too after-explosion ests. In 1946 he re- 
mark now beyond the realm of our concep- 

products \ wouk | have | to be av vided. tion; many of them will lend themselve was the coordination of the: supply of 

safety problems but they would not understanding betwe een all groups: in- 

general be as readily adaptable to con- olved in the production and distribu- 


Tracer techniques ¢ can be used to giv Paul C. Aebersold was born in July, A prohihe Aebersold has 
accurate quantitative as well as rough “1910, in Fresno, Calif. His A.B. ee ; al papers and 
Mualitative results. Rad are was receiv: ived from Stanford University j 
— = 
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Equipment; Photographi 


hic Ex 


or 

e list of equipment which will he on | 
display i in the various booths it is appar- 
ent that many new instruments and 
items of labors story equipment : and st sup- 
plies will be shown throughout the week 
if the Annu: ul Meeting when the Eighth 
AS.T.M. Exhibit is under way. Brief 
descriptions of equipment to be in the 
booths appear on the following pages. — 
Invitations to attend the Exhibit are ee 
tended to all members and committee 
‘members, and the enginecring fraternity — 
and others inter ested in the Detroit and 
Michigan wreas are receiving notice 
of the Annual Meeting, and Exhibit. 
cone rcerned research 


stantly dev velo ying for new or modified — 


Two exhibit rooms are being used, the 


tion Desk. Exhibit ho hours are 
lows: 

Monday—12 noon -(openit ning) to 9: 

Tue day —9:30 m. to 9 30 pm. 

Wedne sday—9: 30 a.m. to 6:00 p.m. 
Thursday—9:30 a.m. to 6:00 p.m. re 

*F rid ay—9: 30 a.m. to 12 noon losing) 


Competition willl really in three 
parts: 
subjec 
are h; and two other divisions, one 
dealing with Photomic crography, under 
the sponsorship of Committee E-4, and 


of deve opments ‘in ap- 

Ih addition to the new and i improved | 
machines for mechanical | testing, a great 


deal of electric al and other ral 


ing ng and will also fendered. 
This Exhibit, now on a two-year basis 
has proved to be a very desirable a ad- 


sored by Committee E-7. Each of these 
junet to the Annual Meeting. Through 


technical groups has arranged interest- 
the work of the Society’ stechnical com- ing displays in previous years and this 
mittees 1 many new instruments and they should by be o of even more in- 
quipment have been developed and terest. The Photogra u phic E xhibit is 

there are const: untly coming out of the __ being: arranged i in various portions of the 


ation setivities new same rooms used by the Apparatus | 


and the p prints ‘and entries can be 


he hibit | 
viewed during t 1e Exhil 


Wlustrations of Typical to be Displayed i in the 1948 A.S.T.M. Exhibit of Testing 


Top Left: One of a of Precision Mixers from Produc 
tion Equipment, Using the Counter-Current Mixing Combination; Center: An Instru- 
, ment in Growing Use for Measuring Thickness, i in this Case Used ona Propeller Section; 
Right: | Rapid Carbon Determinator for Use i in the Field of Metals and for Other Materials. 
“Center Row, Left: _ Electro-Analysis Apparatus for Rapid Determination of Many Ele- 
‘ments; Center: _Measure- Scope for Precise Physical ‘Measurements, in Case 
Measuring the Straightness of Travel of a Small Surface Grinder; Right Top: : A Newly 
Developed Micrographic Camera for 35-mm. Film; Bottom: A New Inlaid Air Indicator — 
for Fresh Concrete Mixtures Using a Pressure Method. 
tom Row, Left: > A Moisture Determininator for Measuring Pevecdiien of Moisture 
a Variety of Substances; Center: A Polarograph for Rapid and Accurate Laboratory 
Determinations; Right: A 60,000-lb. Universal Hydraulic Testing Machine for Tension, 


or Transverse, and Related Tests. 


cturers wen mete tors rs Will Show N 
Exhibits Al 


is field : an opportunity — 
‘to point out the partie cular features sof 
their ts also ain 


E ‘xhibit s some e of th: are con- 


Grand Ballroom and the Italian G: arden, 
each | adjacent to the other and to the © 
main A.S.T.M. Headquarters Registre - 


a General Sec tion devoted tothe 
Materials—Testing Re- 


esting—Burmister Flow Trough; 
Autoclave with accessories. 


the other on Radiogr: aphie Testing io | 


st in 


id L 


an 


at "Bool Cadillac 


Some of AS 


plays uys and ‘while there m: gr be as 

many as in previous years those that are 
developed will be well worth studying. | 


Exhibit Directory which will be a 


able at the desk ‘ail give 
~ full dete ils of all exhibit matters. = 


American Instrument Company 


W ill show for the first time the “} 

- Scope” which is the basis of a new 

system of measurement of angles, saeul- 
lelism of surfaces , misalignment of ma- 

chine guides, accuracy of planes normal to” 
each other, static and dynamic strains, 
and absolute level. The system is based 
on the use of the uckerman Autocolli-— 
-mator and newly developed auxiliary 
equipment. Other new instruments will — 
include: =... ‘composite  Coppe r-Nickel 
Tester; — and new developme nts in the 
Electric Hygrometer line. Also exhibited 
will be the following ite 


e- 


ms: 


Soil Testing—Liquid Limit Device. 

Oil Testing—Say bolt Viscometer with | ac- 
cessor ies; Fenske Viscometer with acces- 
-sories. Rubber Testing—Rubber 
Rubber Oscillograph. Plas- 

g—Filmeter; Magne-Gage. 

Miscellaneous—Relays; Constant Tem- 


perature Regulators; Electric Heaters. 


Atlas Blectric Devices. Inc. 


hs 28, 29 
"Boot a 


s othe vexhibit will be “L cht for 
Accelerated W ‘eathering Tests. ” On dis- 
.~ will be the Enclosed Violet Carbon 
Are and the Sunshine Carbon Arce. In- | 
formation will be presented on radiation 

characteristics including spectral distribu- 
tion and intensity together with mechani-_ 


eal, electrical, and other pertinent data. 


Suggestions and discussion of proposed 
improvements and new features for ac- — 
cclerated weathering equipment are in-— 
vited. Also on display will be enlarged 


= 4 colored photographs of the Twin Are ed 


X-1-A Weather-Ometers, the Fade-Ome- 


Baldwin Locomotive Works 
Booths 4, 5, 

Baldwin will have in operation numer- a 

pieces of testing ipment including 

. Sonntag Impact Machine, 5000-lb. 


mechanical Tate-Emery Universal Ma- 


ibits 
Lead 
Lea test 
Committee Exhibits: — 

Bilger 

— 
| 
| equipment, will find in this Exhibit an 
age 

act 

— 

4 
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q 
—naces will be exhibited, including the hich h is featured with ial Varion 
_“unit-pack: age” tube furnaee and a new _Static-Dynamic Measuring and Recut 
azan 4 load cell, _ unit- pac kage”’ _ box furnace. The Bur- stems produced by Consolidated, 
pressure cell, and bending beam; as well “wrist -action”’ shaker relieves that new _ oscillograph incorporates the 
- a8 a group of smalle ‘+r measuring instru- mY tedious flask shaking job. For oxidation- 7-200 series of Consolidated Galvan: 
mente. Newest among these are the reduction titrations, the Larrabee Ti- extremely sensitive and 
Sonntag ‘SF-4 High Te Fatigue completely redesigned unit of small galvanometer which will be 
-Machine, and the 5000-lb. M. T. E. Uni- | S35 extreme interest to steel chemists—will in detail in e ulaway instruments = 
Mae thine . These new pieces of be shown. The Barrett coal ash fusion | magnification addition to the 
‘equipment will be on exhibit for the first See designed originally to simplify the gr aph, additional pieces of C onsolidatey 


st rain rate pacer, | 


time. The Baldwin booth will be staffed determination of coal ash fusion according equipment related to it will be in 9 tus fo 
_by experienced men to demonstrate the to the latest A.S.T.M. Method D 271, tion. the ne 
complete line. has been further streamlined and is also Models and large photographs Will be} will b 
offered as a “unit-package” furnace. to show the Consolidated line of Am 

There will be many miscellaneous items of | Mass Spectrometers including the | : appar 

interest to all chemists and analysts. analytical Mass Spectrometer used annou 


ne onsolidated-Nig assor 

Carboloy Isotope- Ratio Mass Spectrome ter being to ade 

Booth 17 _ used by cancer and biochemical researg} any 8! 
This Company will exhibit ‘many wear- laboratories 
resistant applications of their material 


booth. Here are some of the instruments 
that will be on display: a high-grade, 
self-contained densitometer that can be— 


used either for direct reading or with a — which will give the peo le, attending the — - ad is ss 
recorder; a briquetting press) exhibit, some idea of the fields of use. “Corning Glas Works 
for preparing compressed solid samples ‘arboloy products to improve their pro- 3 th 
de - struments. Part of the exhibit will have a 


“py REX” brand laboratory lass lete 
ay of some of the physical character-_ re lating to A.S.T.M. tests. \ther itemsd 


istics of Carboloy Cemented Carbides. _ interest will be ball and socket joint ap} know 


These characteristics will be helpful in paratus, “VYCOR” brand 96 per cent | use W 
stimulating ideas as to fw here Carboloy | silica glassware, and various types of fi color) 


ters incorporating fritte d gl: ass. Ther! ing fe 


jector; an electrode shaper forming 
the tips of graphite electrodes; and a 
: Eg are and spark stand providing com- 
7 _ plete protection when using high voltage _ 
current and including an opti- 


7 system and selective will also he display on the new typ welco 

Brookfield Engineering Inc. 
Detroit Machine Company eter 
27 Among the items in the Cenco booth = Booths 19, ducer 
In this booth will be shown a standard the new Entrained Air Indicator for vs egy tome' 


line of indicating viscometers, automatic me asuring the percentage of air entrained | 
2 in fresh concrete mixtures by the pressure 


viscosity controller, anc count er-rotatin 

|aboratory mixer. ng method suggested by W. HL. Klein and 
le Stanton Walker, and further developed 
by C. A. Menzel. Exceptional features 


in these booths willbe 
oper: ited Brinell machine, direct reading 200 | 
power operated Brinell machine, Universal! of th 
testing machine, tensile testing machine} plied 
ductility t testing machine, portable tensie| e | 


_ include: “a unique clamping ar rangement; —_ tester, and portable d ductility a Saw 

_.. graduated from 0 to 8 per cent air in 0.1 whe duces 

__ The feature of the Buehler, Ltd. exhibit per cent divisions; drawn steel plated ‘Harry W. Dietert Co. displ 
in Booths 9 and 10 will be the Swiss made bowl to resist abrasion; metal rodding Booth 
Amsler r testing machines and the Cheven- tool provided with a hard rubber a 
micro testing machines. Amsler prevent. damage to ‘the bowl; This ¢ company will exhibit the = 


chines accommodate standard size test metal sleeve around the glass gage to  Dietert- Detroit Carbon —Determinater 

specimens while the Chevenard machines ‘ which provides an easy method for mak- 

protect it; the round bottom of the bowl final 
_ are designed for the testing of very small _ to allow for easy rotation and inclination | F ing either preliminary or final car 


ie a ee z of the vertical «olumn to remove en- _ tests on all mets als, organic or inorganic 
- Various examples of the complete Bueh- a trapped air bubbles. Numerous other materials. This Determinator has the | 
ler line of metallographic sample pre para- instruments and_ equipme nt for the re- following advantages: Reliable: 
tion equipment will also be in operation, ~ and testing laboratory will: be sults reproduced consistently—minimum 

= chance for human error; Fast: Results 


including the Buehler- W aisman Electro- de monstrated. 
2 t le 
wig available within 2 minutes after samp 8 


_ lytie Polisher, mechanical polishers, speci-_ 
men mount and micro-— weighed; Economical: _Low fi first cost and 
Clark Instrument, Inc. low operating costs; Wide Range: Br 
rettes available for low -carbon materials, 


4 Booth 20 20 % 
5 “Ro kwell type” Clark Hardness Tester 


ont he new ‘‘S’”’ model for superficial, testing 
3 will be introduced. This testing machine 
“wel T transparencies illustrating the use of 
tet There will also be on display a nul 
Consolidated  Bagincerig orp. of transparencies made on Ektachrome 
“Booths is, 39 illustrating the use of polarized ligh' 
This exhibit will feature two new instru- _in crystallography. On display will bes 
“ments in demonstration. The first, the | photomicrographic apparatus for studying te 
gases by the Orsat. method will also be Leak Detector, is for testing — g srowth of crystals under the micri- 
exhibited. _ Recent improvements in Bur- vacuum and pressure syste ms for leaks —_—seope utilizing polarized light. The indu* 
of ‘any size down to 10-® cc. per sec. trial radiographic part of the exhibit wil 


In these booths there will be a wide 
9 variety of new and improved items for 
the analytical laboratory. In the gas © 
analysis field, two new Burrell develop -— 
ments will be shown—the Burrell CO. 
Indicator and the Burrell Industro 
Analyzer. These instruments are simple, 
: 4 accurate, and easily manipulated devices 
, for analyzing certain constituents of gas 
mixtures. The standard Burrell gas analy- 
sis apparatus for the complete analysis of _ 


rell gas analysis apparatus are the catalytic | trie 
assembly for combustible mixtures, “the This Leak Detector operates on the mass consist primarily of transparencies illu 
_ Perma-Therm heater for automatic con- spe ctrometer principle being adjusted to _ trating both conventional and new & que 
trol of combustion temperatures, and the extreme sensitivity of helium which _eations of x-ray radiography, microradiog 


qvailability of ball and socket joints 


is used as the testing medium. and x-ray diffraction. partict 
certain types of apparatus. Sev eral new _ The other instrument is the new 36 lar interest to the x-ray diffractionist 
styles of Burrell high-temperature fur- trace Consolidated Recordi Ose a chart of “Kodak Films for X-Ray 


BULLETIN 


— 

| 

pire 

pes 

F 

: 
ne 
Test 

— 

he 

<4 _| 

a 


hand 
ading 
versal | 


oth 


rovel | 
inator | 
mak: 
arbon 


ganic} 


the 


imum 


AK-1 voltmeters, thermocouple vacuum 


“| photoelectric recorder, an elec trostat ic 


Difraction, ts ating the film. speed, sity light, source for low-speed stroboscopy 
contrast, and graininess characteristics of . short-flash photography will be shown. _ 
five suitable x-ray m aterials, A set of This new light source has an extremely — Pret : 
stay diffraction films illustrating the chart high light intensity with a flash duration — __ This company will display their Mode 1 
dsta will be shown. © a _ of about 10 microseconds. This flash time | 100 Cloud and Pour Test Cabinet which — 
is about one-tenth that obtained with the has proved very popular for testing oil 
newer commerc’‘al electronic speed lights, ‘sboratories of “small refineries, railroads 
bs _ Eberbach & Son Co. ere ‘and consequently it can be used for se ‘en and various other chemical laboratories. — 
_ Booths 44, 45, 460 ific and industrial photography -of sub-_ 
erbach Elec ctro-Analysis Apparae rapid . For stroboscopic 30 F., four sleeves at 0 F., and two 
E ’ work, it is useful in studying slow-speed 
tus for Me zac and mechanisms and partic self-contained, Freon Refrigeration Unit. 
eee ee limes. machine motion as a function of the angu-— \lso on display will be a small, two sleeves 
ce -_ position of a shaft or other rotating _ minus 60 F. Cloud and Pour Test Cabinet _ 
‘member. Other General Radio 
to be displayed include Variac autotrans- — _ Cloud and Pour Test Cabinet or for labo- — 
formers for voltage control, a me gohm ratories which will only require a small 


bridge for high resistance testing, and mount of tests. 


will be featured by Eberbach & Son Co. 
of Ann Arbor in their exhibit of laboratory 
apparatus and equipment. The recently 
announced shaker line includes mode ‘Is for 
general purpose and flask shaking. 


iment of accessories enables the instruments for the measurement of nois« 


Booth 2 21 Co. search laboratory for the development of 


faster and more accurate methods of 


The booth of Gamma Scientific Co. > in the mets allurgical analysis field. 
feature for the first time their now com- - Notable firsts in the field include, volu- 
line of photomicrographic cameras. metric carbon determination, high tem-— 
is includes, _in addition to the well ratory testing, and transparent. “fused perature combustion-titration sulfur de 
known “Mic sroflex” camera, a unit quartz in apparatus form. Particular termination, extremely high-temperature 
use with 35- mm. film (blac and white feature of the exhibit will be quartz ware combustion. end low-cost nation 
color) and a “Fixed-Focus” camera, sell- 2 shaped to the designs described in a num- o Boat. A late development is-an instru- 
ing for less than $100. The latter will be 
welcomed by aller laboratories whose highly sensitive ultraviolet meter for the per cent accuracy. “The latest refinements 
limited photomicrographic work does not ee measurement of the radiations of the r mer- and developments | of our research labora-_ 
warrant tl the expenses of the more universal — _cury are lamp will be shown. The mer- tory w ill be exhibited. — > coe’ 
models. Also on display will be a Polarim- _ cury ares will be of the type used Ts ie a, 
eter which has only been recently intro-_ __ fluorescence tests and as luminesence for | . 
duced to the American market, Refrac- 
g. are permanently mounted inside This “displa Ly ad _Mixers 


the: Balance and are automatically ap- Te: will be built around the theme that “Lan- 
plied by dials operated from the outside ri inois esting Laboratories, Inc. ta aster’? Mixers re prese mt the only system 


The final reading is taken on a projection Booth 13 ounter-current Mixing 


he following instruments will be on 


that | provide s C 
reader. Air Damping, which does not | wad 


reduce the sensitivity of the Balance, re-_ . i 
cacillations to Ww display in this booth: Pyrometers, New 
scillations to a minimum. Also on _Almar Velometer Jr. —A “Miniature Di- 


display will be the new “Gamma” Textile Pine rect-Reading Air Velocity Meter, Alma vi 
Projector with electrically controlled spec point indicators, electrical resistance 
General El Electric qualities in finished mixes, bateh after 
vs Booths 15, 16 batch with dependability; (3) wide adapt- 
This. exhibit aie { ability is provided through the inter- 
Dept. will feat ol Kew aunee Manufacturing Co. os. ag change of mixing tool elements to balance 
will feature two new products, the — rk, ety “Booth 7 a action to requirements of different — 
General Electric Ball Bearing — 


Tester and the General Electric Record company will exhibit machine ‘tool construction represented by 
ing Vibrometer . Other equipment to be a thelr recently designed steel furniture a tooth gears, and ball or roller bearings, 
own includes pane ‘| instruments, a in production. Data and samples of vari- which has been proved to contribute to 
materials for working surfaces, includ- lower power and maintenance. Samples 


idea that “Lancaster’’ Mixers offer In 
dustry (1) Scientific Control where ‘by the 
entire batch receives uniform and inten- — 


voltmeter, a hardness tester rs ~AP-9 and ing Kemrock will be shown. ~ Methods of a. products manufactured from mixtures © 


evaluating and samples_ of special type Prepared in “Lancaster” Mixers will be 
oe equipment, exposure meters, a stand- ee, protective coatings used on laboratory = of the display, and one or two a 
scale, puncture tester, a-c. furniture of both steel and wood construc- Mixers n laboratory size units 
| bridge, metals comparator, insulation re- tion are in the tured. 
sistance meter, and a winding insulation wil 
Glass ~ Leeds & Northrup will display several 
their line of electrical measuring equip-— 
Th his ‘exhibit will include representative | ment for testing, standardizing and re-— 


"items from the comprehensive Kimble line _ search. Among those featured will be a 


General Co. 


frequency range. This instrument Line EXAX Retested, and Precision routine spectrographic analysis; 


|} Permits the study of variations in dielee- © NORMAX Graduated ware, and Kimble _ high-sensitivity galvanometer of the box 
constant and power factor K-Brand ungraduated ware will be shown. type with integral lamp and scale; insula- 


Power-line frequencies to low radio fre- _ For the first time at an A.S.T.M. Exhibit, Pal tion resistance test set for dielectric tests: 


i0g- with the upper limit in the Kimble display will include laboratory. in accordance with A.S.T.M. specifica- 


tions; | the well-known T ype K Poten- 


| Micinity of } megacycle. _Withthis bridge hydrometers and thermometers, now re 
be shown an ‘ose illator and a visual- 


This. cabinet consists of four sleeves at ho? 


sleeves at minus 30 F. This cabine thasa 


to be used as a companion for a Model 100 _ 


oa ber of A.S.T.M. requirements. Also a ment for carbon analysis with a 0 0005 c 


“plus” balanced mulling action. The — 
background of our display deve lops << 


formulas; (4) operating economy through 


teristics of dielectric over of laboratory glassware. Kimble Blue new, quick-reading microphotometer for 


larly listed in the Kimble Catalog of Labo- ~ 5, tiometer. Also on exhibit will be a num- — 


A inten ratory Glessw are ber of L&N industrial instruments which 
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STM B ULL 


find use in. work: --vestigating properties of all kinds of ma- 

L&N Optical Pyrometer, and Speedomax terials and products. new torsion stiff-— 

high-speed» Indicator and tester w ill be exhibited and a model of 
der —_ company’s new Electromatic (all 


’ Bo 


Featured in this Ww vill be the: Parr 
self-sealing oxygen combustion bombs for 
MAGNAGLO inspection applications will =] calorimetry and for oxygen combustion 

— -beshown; | the results of weld inspection reactions in chemical analysis, toget her 

gg it is applied to process vessels, boilers, Sead with the Parr adiabatic oxygen bomb 

 ¢@te., and the type of MAGNAG LO fluores- 
& indications as they are automatically 
developed in modern high production, 
high-speed production control inspection. 
FYGLO fluoresceat penetrant inspe 


cations of non- testing 
. MAGNAFLUX AND 


4 combustion bombs for chemical analysis 

will also be shown. Of special interest 

will be an exhibit of Parr apparatus for 

hydrogens ation and other pressure reac- 

tions, including a new stirrer-type reac- 

‘ =: ‘unit for pressures up to 1000 psi. — 
Parr engineers will be on hand to answer 


will be seen, as applied in non-ferrous in- 
spection and in carbide tool control in 
oduction indus tries. The new MAG-_ 
AFL UX SONIZON in operation will be 


demonstrated. This ultrasonic questions concerning the manufacture 


reading instrument will be applied to rep- special laboratory apparatus required for 
resentative samples where critical wall 

thickness is measured from one side only 
and where internal laminar type defects 
are rapidly located, such as lack of bond in | 4 

arings, laminations in stock, or lack of 

in laminar materials. Infor- Booth 48 
mation on the new inspection methods Phipps and Bird, of Ric hmond, 
using STATIFLUX and PARTEK for in-_ 4 a., will exhibit the Christie Di-electric 
spection of ceramic or porous objects will Desiccator, an instrument for determining — 
be available from the engineers in aa moisture on flour, chemicals, coal, pow- 


‘ fifteen minutes without damage to the 
National Spectrographi 


t cas sample and without loss of water of erystal- 
Inc., and -Ash Company "tization, They will also display a 
Booths 41, 42 


hammer mill designed especially for . 


_ ing fertilizer but well suited to the grind- 

a Company, manufacturers of _ ing of other materials. A long paper con- 
the Wadsworth grating spectrograph, and tinuous _ feed kymograph will be shown; 
National Spectrographic Laboratories, also a six-paddle floccul: ation water stirrer 

who maintain a Jarge analytical service and other associated 
laboratory in Cleveland, Ohio, have com- 
bined to show a complete spectrographic Scientific Co. 
imstallation consisting of a three-meter 35, 
source unit , film processor, and micro- 
Blotometer. They will also show metal- 
urgical and stereoscopic microscopes of 
Welatestdesign, 


Tinius Machine Co. _ 
— Booth 37 


‘Phipps a 


hipps and Bird, Inc. ics 


as standard items for scientific 


Some of the newer equipment will be the 
Aniline Point Apparatus, Magnetic Stir- 


centrol 


and others. Also on display 


booth from the wide range of testing equip- _ petroleum metals, rubber and plastics, and 


nt this company has available for in- for genera ral laboratory work. 


uations of to be tai in the 1948 A. T.M. Exhibit of Testing 
Apparatus and Related Hotel Book-Cadillac, Detroit, June 21-25 incl. 


Top Row, Left: ie C Bridge; Center: A New 36-Trace Recording Oscillograph for 
| Ditect and Multichannel Recording; Right: A Widely Used Hardness — Machine 
Mitha Variety of Scales for Different Materials. = 

Second Row, Left: | Tube Furnace for Temperatures up to 2650 F. —this High- te sce 


4 


TM BULLE 


calorimeter for testing solid and liquid - 
fuels. The several Parr sodium peroxide — 


pressures and high temperatures. ie 


search and production control wl the Bath, 


Rainhart Co. 


materials may determined 
within a few minutes, even in the field, 
with a new device to be featured in Booth | 
14 by Rainhart Co. Other soil, concrete, 
and general physical testing equipment _ 
designed and manufactured by them will 
also be on display. Their Engineering — 
Manager will be available to discuss your 

Special physical testing problems 


can Machine and Metals, Inc. 


ex. “bit of this company will 
‘the new PENDOM: ATIC Universal ma- 
«chine. Of particular interest is the new 


pendulum load indicator whereby change 


research programs involving high of scale ranges is accomplished by the turn 
of a range selector knob. This eliminates _ 


any possibility of error in weight combina- — 
tions. There is no possibility of weights — 
becoming mislaid or lost and the de vice 
facilitates the testing operations. Another 
item of interest is the new Snap-on Dial 
EXTENSOMETER. This eliminates the 
necessity for punch marking of the 
“specimen. is especially adaptable to 
— thin sheets and smal] wires. The new | 
Portable Hardness Tester of the Diamond _ 


“indenter tv pe will also be on display wer 


Sargent & Co. 


laboratory equipment which 


should prove of interest to testing labora- _ 
tory personnel. Among these instruments — 
will be the latest model Sargent Poten- 


tiometrie Visible Recording Polarograph, 


the Sargent Slomin Electrolytic Analyzer a 


| his company will exhibit MARY BOW a8 or the Sargent Constant Temperature Bath 


line | including © the Hundredth Degree 
Quarter Degree Bath, and the 
Viscosimeter Bath. Also on display will 


a newly-designed and improved Cone 
centro Motor-Matie Grease Worker, Per- Drive P 


e Stirring Motor. Daily demonstra- 


Heaters, Recordomatic Titrator tions on the Pol: arograph will be given and 


will be technical personnel will be available for 
Selected machines will be shown in this” equipme nt for the testing of cements, ay 


consultati ion. 


Scott Testers, Inc. 


equippe with entirely new automatic elec- 
recording. This equipment pro- 
duces a reliable record of Viscosity and 
‘Scorch characteristics of rubber com-_ 
_ pounds, independently of operator or ob- 

‘Server. One chart records Viscosity in 
Mooney Units, the other records directly 
tesnperatures from 100 to 400 F. Among 
ber ph y's ar abrasion toate r, the 

Seott-Dupont Abrader, which fulfills re- 

uirements as set. forth in AS.T.M. 

—D394+47;_ also the Scott Torsion Tester 

- with counter of 100,000 revolutions capac- 


Specimens: 2 in., 4 in., or 8 in. long. i 


— 

— 

— 
> 

f 
— 
— 
4 ae 
| 
- — - J hg 
me | “eater: A New Physical Testing Machine of Modern Design, 5000 Ib. capacity; Right: | a a 
ae | te Row, Left: One of a line of Indicating Viscometers, Compact and Convenient; oP he i} i 
Genter: Cloud and Pour Testing Cabinet for Petroleum Tests; Right: Apparatus for 
| in Snecific Analysis Giving an Actual Determination of Spectrum Line DensiticSy. 
Bottom Row, Left: A Capacitance Bridge for Dielectric Measurements; Right: A New 
|My 1948 = = AS 


‘Sperry Products,Inc. display a comprehensive selection planning the new ankcase, 
Booth latest developments in the TAG structural parts are proportioned to the | 
line of industrial and laboratory testing highest output of a piston type engine, | 


Spe y Products will have on display §_ instruments at the A.S.T.M. Exhibit. with additional provision for receivin 
the SRO5 Supersonic Reflectoscope for -'The presentation will include an interest- other cylinders with either push rod op 
the nondestructive testing of metals — ing panel mounting a general assortment — erated inclined valves or overhead cam. 


_ other materials. A portable unit operat- ; laboratory and chemical thermometers shaft valve gear. In addition to that the 
4 


 flectoscope uses high-frequency sound _ interest will be found in the instruments = Waukesha designed and built temperg. 
waves to locate defects up to a depth of for testing petroleum products of which _ ture control which is being shown for the 
— 25 ft. Indication of a defect is given | TAG manufactures an extensive line. _ first time. : 


fs from 110-volt, 60-cycle power, the Re- © and hydrometers. Additional re engine will have fully enclosed valves, and 


visually on an oscillograph screen so that Among these will be shown the new 
; - location, depth, and size of the defect can Colorimeter Stand with the TAG hol ¥ Wilson Mechanical Instrument Co., Ing. 


all be determined accurately. The revo- Chrometer, and the TAG-Saybol t Thermo 


and safe inspection of welds in shop ‘Waukesha Motor Co. models of the Normal ‘“ROCKWEL]” 
or field. Also on display will be the Sperry "Booth 60 ~—~Hardness Tester and the “ROCKWELL. 


Type SSO1 Reflectogage, for measuring 


_ thickness of parts up to 4 in., particularly oes The display of this company at the include such improved features as totally A 
_ when access is only from one side, as with = A.S.T.M. Exhibit will consist of sam le enclosed dial gage, all controls grouped to. | - F 
boilers, tanks, tubes, ete. A part of un- — _ gether and conveniently located beneath DE 
known thickness but known material is _ the capstan handwheel, and many im | 
vibrated supersonically by the Reflecto- portant parts made from stainless steel, - 
gage, and the frequency at which resonance full line of accessories will also be on dis. | 


- ti ( éndenter (commonly referred to as the 
Vickers test). For macro hardness test- 
7 a» - ing, the TUKON Tester is used with the 


a 


Div., will show their 


4 See pages 8 and 9 for information o 


Irradiated Unit for Ship 


| 
LETIN 


a 
May 


May 


a 


| 

7 
iv 
2 

— 

mands for Knock-Testing equipment. will be exhibited. This will be the LR 
or de- The crankcase can be furnished either with model which is a combination micro hard. May 
| de in thin mate- or without balancing system, or the bal- ness tester and macro hardness tester 
eccentricity. —_ancing system can be added at a later date For micro hardness testing, the TUKON 
if desired. It is designed so that any of Tester is generally used with loads lighter 
the standard A.S.T.M. cylinders can be than 3000 g. employing the Knoop indea- | — 
—— ged and all five test methods foliowed: ter and the 136 deg. diamond pyramid | Twe 
bal = Jun 
Supercharge Method (D 909-471); (5) 136 deg. diamond pyramid indenter for 
The C. J. Tagliabue Corporation (N. J.) Diesel Cetane Method (D 613-47T). In loads up to 60 kg. 
al ee _ Late additions.—The Doble Engineering Company, Bellmont, Massachusetts will display in Booth 50 their testing equi pment “af 
a bia ae _ evaluating various kinds | of electric insulating materials. In Booth 11 the Bowser Ine. Refrigeration cloud and | Wee 
pour point testing unit and the relative huminity simulation uni June 

Operators Are Pulling an Isotope Stringer from the Pile. Health Physicist Is 4 
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iu n Metallography in Color 


Symposium on 
This symposium is sponsored | by Subcom-_ 
mittee IV on Photography of A.S.T.M.Com- 
mittee E-4 on Met allography. It is the first Ma 
time that the subject ‘ ‘Metallography in 
Color’”’ has been discussed openly in this So-- 


‘There have been numerous requests from 
those working in the field of metallography 
for the proper techniques to use to record in 
pictures the characteristic colors — 
visually. Many laboratories are doing color — ( 
work and some are turning out masterpieces’ 
but frequently at a high cost because they 
cannot predict results without making eev- 
_ eral trials under varying sets of conditions. — I 
most all technical procedures, ‘excel- 
lent color reproductions of microstructures 
' 4 can be had if a certain few basic conditions 
are adhered to. - here are a few technolo-— 


gists working in metallography who have = 


grown up with color and are quite proficient 
in this field. - _ They have been asked to set 
_ down their proce dures and show us how to 
make faithful in color of microstruc- 
The speakers will cover precautions neces-— 
sary to take in specimen preparation, color of 
the illumination of the specimen, and 
resulting color at the ground glass. Some will 
: discuss their experiences in photographing 
~ nonmetallic inclusions, others the distinction © 
by polarized light of inter-metallic com- 
pounds and delineation of t the grains: of alloy i? 


Microsco e Optics 
raphy. James Bausch & 


microscopes have been 


consistently used with yellow- ~green 
filters in the light beam, and with green 


tion of the optics has been secondary to cor- 
rection for other aberrations, notably flatness _ 


a , June 22 
‘Held Simultaneously with the Third Session 


Monday, is, 8 p.m 
Symposium o on Metallography i in Color 


field, 


isrelatively simple. 
in the plane i is the best criterion for exposure 


stants given. Visual photometers can be 


Color Sim 
for Clogs, “The American. Rolling Mill 


p. 

astigmatism, and ‘coma. 
creasing interest in color metallography, the — 
designer is led to reevaluate the optical com-— 
_ binations in so far as they are applied to color — 
work. The experimental means used to evalu- 
ate optical designs, and the influence of 
color work on the design program, will be 


Quality and Quantity of Illumination 
Metallography. Loveland, East- 
man Kodak Co. 


Although must be quite 
accurately exposed, _ determination of the 
quantity of the illumination (illuminance) 


‘The highest Hlumination 


and the easiest to determine. The reason for 
this criterion is explained and exposure con-_ 


satisfactorily used and have great sensitivity ic fr 
and range in spite of their relative cheapness. — <_ 
Photoelectric -photometers have some ad- 
vantage. The photographic method is ideal | 
except for the time consumed. Directions > 
for making suitable instruments of both ty pes 
Analysis of the quality of illumination in — 
the image plane is more difficult and takes - 
somewhat more time. It.can be very satis-— 
factorily done, ieee er, with a sensitive — 


F 
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The only other variable in “making” oie 
photomicrographs i is exposure, since the film 


and color prints are processed by the many. 
facturer. This simplified procedure elimi. 


_ nates the need for a knowledge of the various 
color processes and processing 


of Color Metallography, 
orgeng, Union Carbide and Cyr. 


tem Research Laboratories, lac. 
—— 


“Methods for obtaining color transparencies 
and color prints of metallographic specimens 
are briefly discussed. Many benefits can be 
gained by the judicious use of color microg- 
raphy in the study of alloys, 
Etching techniques have been developed 
that permit the identification of the various 
‘met: ‘allic constituents by characteristic stain. 
ing. Details are given for the differentiation 
of the carbide phases in tool metals and the 
recognition of the sigma phase in iron-chro- 
mium base alloys by means of these tech. 

The use of reflected polarized light and 
crossed nicol prismsin combination with color 


micrography for distinguishing vario’s inter 
: ‘mets allic compounds and for delineating the 


grain size of alloys is discussed. 


The ‘Application of Color Puecennil to 


photocell photometer. On the other hand, it the Study of Nonmetallic Inclusions. 


is only required for new optical arrangements | 


7 if the light from the lamp is kept the same. 


This can be done easily as described. The _ 


_ illumination in the image plane is analyzed as. 


ratios of readings through three special fil- 
ters. A very straight-forward photometric | 

method of determination of the corr rect com- —_ 
pensating color filters i isdescribed. | 


A simplified method of making color iii. 
-micrographs is briefly discussed and illus-_ 


trated. Heretofore the method of balancing 
the quality of light with liquid filters has been 
sensitive plates or film, so that color correc- - tedious and time consuming. 


This proc edure 
has been greatly simplified with the aid of a 
color meter and a special set of ‘oom filters. 


plified. 
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A. M, Hall and E. E. Fletcher, Battelle 


‘color | phenonions which may 
be associated with nonmetallic inclusions in 
metals and alloys are described and their im- 
portance discussed. The manipulation with 
the microscope required to reproduce the 
inclusions’ colors are then discussed. These 
comprise the characteristics of “the light 
a and the optical system, the use of 


- filters, and the determination of exposure 


- time. A note on the processing of the film is 
also included. - It was found that usually 
-earbon- -are illumination filtered through an 
ultrav filter lightly tinted with blue, em- 


ploy ed in conjunction with apochromatic 


optics, gay e satisfactory results. Several 
_ illustrations abe nonmet tallic c inclusions in color 


Symposium on ‘Usefulness and Limitations of Samples 


Dodge, and (c) Interpretation of Results. 


Control of Materials. 
Chairman 
Symposium on Usefulness and Limitations — 


ond Its Uncenteinties. Wilks, 


terial sampled, and (3) a technical procedure fl 
- designed to yield a maximum of information | _ 
aminimum of costandeffort. 


Design of Experiment involves’ (1) 


careful identification of the test phenomena, 


(2) evidence of state of predictability in ma- 


The Execution phase must contemplate (1) -' 


This paper er will deal with the principles of 


sampling with special reference to its use in 


the variability in the material and (2) . 
cision and accuracy of measuring processes. 
‘The Interpretation of Results should = 


engineering. Sampling fluctuations of means. recognized (1) as a predictive process, (2) 


sums, and percentages under conditions of — 
random sampling and representative samp- 
ling will be discussed. The concepts of con- 


Variation in Materials, Testing, and Sample 

Sizes. Leslie E. Simon, Ballistic R 
Laboratories. 


x The scientific sampling g of ‘materials is bites 
garded as consisting of three essential saute 


fidence limits and tolerance limits will be pre- 


as being sensitive to both the design of experi- 
ment and statistical control of its execution, _ 
and (3) as dependent upon an evaluation of _ 
these relations for a valid statement about the | 
precision and accuracy of prediction. 
-s«sIn the Use of Quality Control little or no 
change need be made in usua) terminology; 


bility information for calculated risks so as to 


“resulting i in an impor tant See in 


effort. 
effor 


Amount of Inspection as a Function of 


Control of Quality. G. R. Gause, Bell 


Telephone Inc. of 


Lede A recent development’ in the field of quality 


control is the use of sampling procedures 
wherein the amount of inspection or sam 
sizes depend upon the extent to w hich quality 
of product is satisfactorily controlled. Under 
such procedures inspection results obtain 


on successive lots of product are summari 


to obtain a measure of the general level of 
- quality and its uniformity from lot to lot. 
Whenever such summaries indicate a sati 


the amount of inspection are made. Variow 
techniques for applying these principles i 


il the change consists of making use of proba- 7 factory state of quality control, reductionsi 


minimize such costs as the cost of inspection 
the cost of consequences of 


materials, ¢ 
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described and their applicability | under 
ferent conditions dise! ussed. 

conditions dis 
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Held Simultaneously with the Second Semion 


ymposium on Magnetic 


Testing 


Report Committee A- 6 on Magnetic Permanent Magnet Testing Methods and D- Permeability Epstein Sam- 
Properties. Thomas Spooner, Chairman. — _ Their Validity — in Determining Product ples with Double-Lapped Joints. D. C. 
sh Mitch, The Indians Steel Products Co. ‘Results are reported on a series | of te sts 
"Symposium on Magnetic alidity between product made to determine the correct magnetic path 
Care and test methods can be achieved by proper length when d-c. permeability tests are made 
bie The rapid development of new and supe- selection of test and correlation with per- on Epstein strips with double-lapped joints. 
veins = magn tic materials in recent years has formance. Factors inv olved in 1 selec tion of Tests were made on identical materials with 
neng | given rise to new and often difficult problems —_ test methods are discussed. | sample lengths of 53 em., 28 cm., 15 cm., and 
nbe | in connection with magnetic testing. Fur- - Permanent magnets are tested under work- 10 om in test frames designed for those sam- 
srog- | thermore, there has been continued activity ing conditions which duplicate the working — ples. Materials so tested ranged from high- 


Lage | and development in the field of magnetic 7 conditions of the magnet in the final product. — Ly | (permenbility oriented silicon steel to the 


oped analysis by which the condition and quality Magnets are tested open circuited or under — lowest permeability materials normally en-— 
rious | of materials are determined from the results _ gap conditions in special fixtures whose per- “ countered in commercial practice. From the 
tain- of nondestructive magnetic tests. It is the — meance coefficients are adjusted to the mag- _—sresults obtained it has been possible to: deter- 
ation | purpose of this symposium to indicate certain net’s!owest working point. == =~ mine the true magnetization curve (B versus 


ithe | of the problems encountered in magnetic Best apparatus — intbadon. permeameters, _ H) of the materials with inductions ranging 
chro. | testing and to outline some of the methods —galvanometers or fluxmeters, gauss meters, pts from 500 gausses to inductions corresponding 7 
tech. | that have been devised to overcome them. a and magnetometers for determining magnetic — to about 10 oersteds, as well as evaluating the 

Teens developments in the field of magnetic = properties of materials, flux in the magnet or = magnetomotive force necessary to magnetize = 


and ) analysis are also considered with special refer- a portion of the magnetic circuit, flux densi- the double-lapped corners for each material. on 
color | ence to their practical applications in the ‘ties in a gap or leakage field, or ie “th Data are also presented from comparison — 
nter- | realm of nondestructive testing. flux tests. Ser. tests made on 28 cm. polydirectional Epstein 


Loss Test Narrow Silicon punched rings from (1) low-grade silicon 
Sule. JA A h, Bell Teleph steel, (2) hot-rolled transformer steel, 
M Smith en relepnone cold-rolled orie nted silicon steel, and (4) 
y to | Testing aterials. mit Laboratories, Inc. high-permeability nickel alloy. Normal 
ions. the width of cold-rolled silicon steel curves and hysteresis loops are 
ttelle | too small to permit obtaining core loss, shown for these materials. 

1 The article briefly describes some of the test strips at least 11'/is in. long, sheared |) 
a“ accepted methods and instruments com- | : crosswise of the grain, the standard practice — Variation of Core Loss and Permeability ‘a 
used by the Electrical Manufacturing _is to check only the parallel grain loss. Electrical Grade Silicon” Sheet Steel 
ra to _ Industry in the development, design, and is well known, the Joss across the grain in this ~ A.C. Beiler and P. L. Schmidt, Westing- 
“with | control of magnetic materials. It includesa of material is almost always consider- house Electric Corp. 
few practical considerations and precautions higher than that along the grain. T his 
These | necessary in testing modern magnetic ma-— higher loss is of concern in the application of Statistical me sthods have been applied to 
light terials and puts special emphasis on the test | the material for laminations, the design of ‘ the analysis of frequency distributions of core 
nal limitations and difficulties of measurements hich is usually such that an apprec iable— loss and permeability test values obtained — 
tobeencountered. fraction of the magnetic path lies crosswise of | from suppliers’ reports of single tests 
Simis | After outlining the magnetic properties to the grain. To meet the need for checking the a 000-lb. lots of electrical grade sheet steel 
sually be covered and the quantities derived from — - cross grain n loss on the narrower strip widths a | over a considerable period of time. The same — 
gh an them, the various methods under d-c. and test of the Epstein type, but employing strips _ — has been applied to data obtained on ) 
| of measurements are dis- as short as 3'/s in., has been devised. The tests from each of several lots of electrical . 
et This discussion covers d-c. measure-— - width of the test strips is similar to that now grade steel. The results indicate that the 
evens! general, the ring method, the ballis- in use in the standard A.S.T.M. method variability within a lot of material is sub- 
tie galvanometer, ‘permeameter methods, that is in. , and the total weight of sam vil stantially the same as the variability from 
types of permeameters, special measure- pie is about 1 kg. The test core is lot to lot according to the single test. Re- 


‘ments, and permanent magnet measurements 
and equipments. Under a-c. measurements © 
a description is given of methods and equip- 
ments for measuring core loss, a-c. permea- 
bility, low induction tests, high- -frequency 


With butt joints at the corners. In this test sults indicate further that the consumer is not | 
_ the average of the losses crosswise andlength- _ sufficiently protected against the receipt of 
whee of the grain may be determined directly, | material which does not meet the minimum 
as by a slightly more involved procedure the ae requirement at 16 kilogausses _ 
to eith either er direction may be or the maximum core guarantee at 10 
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on Magnetic Testing (Continued) 


The Evaluation of eels Core Loss 2 a analyzed, shows that both and 7 are not Magnetic Analysis einection i in the Steel 
4 


ak Power Equations. Horatio W. Ww. Lamson constants vary. considerably ‘with B, Industry. Theodore Zuschlag, Magnetic 


subject paper deals” with magnetic 

5. testing as used for the production — 

inspection of steel products and, more par- 
ticularly, relates to modern applications of 


be to the square of the 
quality | induction present. The manner in which the 
cedures {| hysteresis component of core loss depends _ eva shunting core loss in terms of the an 
sample} upon the degree of magnetization is not so magnetizing force and verified Rayleigh’s industry, go = | 
quality | readily defined. Steinmetz has proposed the — _ predicted value of 3for y atinitial permeabil- = Following a short discussion of the physical bs 
‘Under ation: empirical data, it is laws and technical requirements involved 
btaind | found that the exponent and the coefficient late types of Magnetic Analysis Inspection 
marized Ww are subject to quite different variations methods, apparatus and equipments are de- 

— —- ; ree over the range of H corresponding to the scribed with emphasis laid on the more prac- a 
to lot to evaluate the hy in units. values employed in the Steinmetz tical points of design and application. Fi- 
a satit Atypical value of 1.6 has been used for the | _ otgation, nally, the solution of various industrial test 
tions? | "Xponent in — conjunction, with coefficient _ The paper gives a detailed analysis of these _ problems by means of these equipments is 
Variow ; Values depending upon the material used ie two equations using data obtained with small 7 
Owever, when the logarithm of the energy toroidal cores constructed of five different 2 


discussed with special regard to the tech- 
nological and commercial aspects of the in- 
is plotted against the logarithm of the induc- ferro-magnetic: alloys ys developed use in 
a nonlinear results whi 
— 


Magnetic Analysis Inspection in the — 


con strument method of nondestructive Magnetic 
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Magnetic E. Cavanagh _seribed and the relationships be- response, maximum signal ley el, noise level, 
rise cand T. Wlodek, Ontario Research Foun - _ tween stress and magnetisation presented in and so forth are performed on this apparatus 
= 4 ‘Developments in the uss of magnetic The Testing of Magnetic Receding Media. |§ magnetic measurements are made on a cath. 
methods for comparison and meas- D. E. Wiegand, Armour Research Foun- _ ode-ray hysteresis loop tracer powered gt 
urement of internal stresses in metals indicate dation, University of Illinois. | sixty cycles. Built-in calibration and pog. 
further practical applications of such tests. tive means of compensation incorporated jp 
a Recent improvementsin instruments suit- | Three types s of measurement are used 2 at this tester allow an accuracy of measurement 
able for this work are discussed and the — the Armour Research Foundation in evaluat- comparable to that of the ballistic galvanom. 
limitations of the methods when applied in ing experimental magnetic recording media. — eter method, with great savings in time re 


are brought forth, These are listening tests, measurements quired for the measurements. Correlations 

In the more exact field of stress analysis by final performance characteristics, and basic — have been found between basic propertiey 
‘magnetic means numerical valuesforinternal § magnetic measurements. Listening tests are _ and final performance characteristics of Te 
stresses may be obtained by simple mathe-— performed on conventional magnetic record- -corder media. These correlations make pos. 
_ matical relationships between stress and mag- _—sv ing apparatus. _ Several sources of program _ sible the comparison of medial largely on the 
netic properties when specified procedures are _ material are provided. Final performance _ basis of their basic magnetic properties and 
_ followed as outlined in this paper. == 2 | measurements are made on a special tester. | serve as a valuable guide in the e dev Jevelopment 


Methods of performing such tests are de- 4 A large variety of tests such as frequency- of improved media. 
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PAPERS SOILS FOR ENGINEERING PURPOSES— —Tuesday, June 22, 3. 00 p.m Cadilleet 
Se As a%eature of the mee meeting of Committee -D-18 technie: al papers are being prepared for present: ation f ollowi: ing the tomsinenn — Gr 
“meeting. Two papers have already be been offered and several others are expected. Those already listed are: ca 
‘The of Relative Density in  Studyina the Behavior and. Character istics: of Soils. Burmister, Columbia 
i The Determination of Limits for the Control of Placement Moisture i in High f Rolled d Earth Dams. Ww. a. Holtz, Bureau of Reclamation, e 
All those interested in these. papers are cordially invited to attend. 


~ MOVIE AND TALK ON MODERN QUALITY CONTROL—Tuesday, June 29, 


Described i in a Talk by Simon Calter, Johns | Manville. Corp. 


Je 


During the war years, the necessity using Johns-Manville is fully aware of this situa- ity T *his film: was undertaken 
_ Many substitutes tended toward a lowering ‘tion and has taken definite action. T hey | cause of the past success in training em- 
in quality standards and as a result customers | _ have instituted an extensive training program -_ployees by means of audio-visual devices. | 


are now most critical and are demanding designed to teach the most mode rn tech- —sOdt_ should be stressed that no Quality Con- 
more quality than is really necessary. In-_ niques of Quality Control to their Production trol program can succeed without proper 


dustry is currently faced with this problem -— and Inspection personnel. A part of the planning and selling the program to the pro- 
and it behooves them to recognize this situa- —‘ training program is a sound color film out-_ _ duction and engincering groups. | 
tion and take corrective steps. = the ‘bs asic principles of of Statistical Qua — 
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‘aoe Symposium on Deformation of Metals as Related to Forming and Service ie. a 


last few years have witnessed a rapidly limits i in various types of forming operations, the appearance and nature of the fractures; 
accelerating rate of accomplishment in the — particularly stretching and bending, is dis- — these exhibited a degree of brittleness not or 


approaches to a more rational and fundamen- — = Data are presented illustrating the | dinarily associated with the behavior of 8 | 
tal concept of metal flow and fracture. influence of specimen dimensions and lateral © ~ normally ductile material such as medium ; 
_ These approaches vary from the more aca- restraint due to gripping, on elongation _ steel ship pl: ite. This paper discusses vari- a 
demic hypothesis and theories of the physi- Measurements for various gage ous laboratory-scale test methods used in} 
works metallurgist in hi laboratory and | brittle or cleavage fracture and their cor 
= 7 Tests of Ductility in Structure. W.P. relation with large-scale internally notched 
Because of these it has come to be Roop, Swarthmore College. 4 ests. Rey 
recognized that such formerly abstract terms _ _ Some recent studies relating to steel ships 7 ee Pe al a 
as bi-axial and tri-axial stresses, balanced are analyzed from the point of view of simu- Hydraulic Bulge Testing of Sheet Metals. | 
and unbalanced stress patterns, deformation lated service testing. Special attention is Lankford, Carnegie- Ilinois 
rates, and similar factors are really the con- given to work on wide flat plates which may Corp. 
trolling variables in the fabrication, appli- considered to represent deck plating, and ull Re 
cation and failure of metallic materials, to differ from that in an actual ship mainlyin Information derived from a simple tension | 
- Cognizance of these factors have fostered the dimension of width. = == test, in which a sheet specimen is streteh hed |! 
_ eritical surveys of metal fabrication and fail- | The problem of service fracture in ships. is _ in only one direction, may not be directly | / 
ure, with the result that a number of new _ not solved by changes in the material alone, applicable to the more complex stretching 7 
_ methods of test have been devised which ac- — a without a quantitative evaluation _ conditions encountered in practical forming | Q,y 
-—— complish two things of basic import: First, of the benefit obtained. This evaluation can qperations. The hydraulic bulge test, which | ~ t 
they closely simulate actual service con- _ ultimately be made “only on ‘an extended — - permits the stretching of sheet specimens it oe 
ditions as these factors are analyzed in terms structure; data from small specimens of ihe _ more than one direction, is described in this a 
of present knowledge; and, secondly, they “ metal are valid only if correlation with the — paper. The circular bulge test, which hat] — 
provide the proving ground between the — Rica as it works in the structure is assured. — been used in a limited sense previously, has | M 


theory and practice in our more intelligent — _ 


applications: of met als for structural uses. Notch-Sensitivit 7" Shin-Plete Correlation - fundamental information can be obtained. 
3 veloped in which the specimen is strete 
_ Measurement of Ductility in Sheet Metals. J Scale Plate Tests. . Noah Kahn and E. A. more in one direction than in the other, it + 
A. Prater, 4 Brooklyn Navy Yard. contrast to the circular test in which the 
Fennsyivania tate College. During early: pert of World W arll,a _—iStrete +h is uniform in all directions. 
Methods for themeasurementof considerable number of welded merchant Notch is on Annealed 
uniform elongation and the reduction in area vessels developed serious fractures in the hull Sizes 
‘in modified tension type tests of sheet metals Carbon Steel Specimens of Various to s 


“plating which, in many instances, occurred 
_with explosive suddenness. Particularly be- 
* wildering phenomena in these casualties were 


and Contours. G. Sachs and oi “ ried, | the 


are described. The relationship between 
Case Institute of 


_ these two measures of ductility and forming 
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Wednesday, dues 93 


Session on Effect o 
High Temperature” owed how high 


Joint Committee on Effect of Temperature 
_ temperature bolts gradually relax over a 


on the Properties of M Metals. 4 
irman : ™ _ period of time and outlined a simple manner 
Mochel, Chai evaluation whereby bolts may be « lesigned 
to hold joints tight. 
Report gathers together data on bolting ma- 


= : 
1” Sudies on Graphitizetion Susceptibility  _ for temperatures up to 1000 and 1500 


le available by 13 different somtarnen- 

Carbon- Molybdenum and Chromium- 


Results of “susceptibility Gas Turbines as Affected by Variables 
tests on carbon- and chromium-molybdenum > in Processing. H. C. Cross, and Ward 
casting steels after 2 years aging at 1025 F. o£. Simmons, Battelle Memorial Inst.; J. vv q 

generally confirm trends indicated at the © Freeman, and E. E. Reynolds University. 
time of the last report. Effectiveness of the : 

Michigan 

of one per cent chromium addition in re- 
tarding, although not preventing, graphite a he room-temperature and high- 
formation has been further substantiated. | 
Graphite has been observed in one of the 
-earbon-molybdenum steels deoxidized with 
More highly alloyed composi- 
tions, namely grades WC 4 and WC 6 of A. 
217 and grade C3A of A 157, have deve loped 
no graphite in 10,000 hr. aging at 1100 F. — 

The study on A 280 chromium- molybdenum 

steel pipe has been under way for 13,000 hr. | 

and no graphite has been noted. hai: 

Hi h-Temperature Bolting. Materials. 

Emest Robinson, General Electric Co. 
This is the: Second Progress Report pre- 
pared by the contributors to Project 16 of 
the A.S 'M.E.-A‘S.T.M. Joint Committee on 
the Effect of Temperature on the Properties 
of Metals. The First of 


pers and showe 


: 


resisting alloys fabricated in the form of © 
large forged disks (some as large as 21-in. 
effects of fabricating procedures, heat treat-— 4 
ment, and location in the disks on the struc- 
ture, and on the tensile, impact, rupture, and 


Fatigue ‘and Static Load Tests a ‘an 
tenitic Cast lron at Elevated Temperatures. 
“a Leighton Collins, University of Illinois. 


/- the 1941 Proceedings of the A.S.T.M. 
there is a paper entitled ‘‘Fatigue fry Static 
Load Tests of a High-Strength Cast Iron at 
Elevated Temperatures’’ by the writer and 
James O. Smith. After qublication, sugges- 
tions were made that the work be extended 
to include an iron designed for use at high 


axe 


“Seventh 


Sessio 


ae. Sad 


fit of increases with time), on 
manner of exposure (particularly whether | 
_ sheltered or boldly exposed), on the method a 
of estimating corrosion (whether weight loss, | 

pit depth, or time to disintegration), and on 


and Steel. R. Gallowa | Chair- 


of Committee A-10 on lron-Chro- 
mium, lron-Chromium-Nickel and Related 
Jerome Strauss, Chairman. 
Quantitative Evaluation of Corrosive Condi- 


- pollution). Under all conditions alloying 
seems of value, but the magnitude of the 
benefit, and the relative merit of different os. 
and alloying elements ‘varies. 


tions. W. F. Bonwitt and |. Eisen, Burndy 


Engineering Co. Laboratory Corrosion Tests of Iron and Steel 
"Published in in ASTM No. 0. 151, 


Pipes. George A. Ellinger, Sybil B. 
Marche 1048, p. 84. Marzolf, National Bureau_of Standards; 


Leo ‘Weldon, Naval Research Labo- 


orrosion Testing of Low Alloy Steels. 


flow laboratory 
_ tests of ten types of uncoated ferrous pipes 
R. Copson, The International Nickel 


were made ov er periods of time extending 
to ten years. corroding medium was 
_ Five-year results on 71 steels i in circulated 


location (whe marine, or 
rural), on the of the tests (the bene- 


corroded at somewhat simila 


there 


h-Temperature of Rotar Disks 
ture (1200-1500 F.) properties of seven heat- eo 


the weather (particularly as regards wetness 


bin endurance limit of the steel under reversed — 


‘corrosion 


4 


time of exposure. hile most al the 


— 


eae of ‘be Nickel 
pany, and specimens were prepared. Actual 
testing was interrupted by the war and then, 


This Second Progress i in ofder to complete the work, funds were 


oh 


made available by the A.S.T.M. (through 
Subcommittee XXII of A-3) to aid in the 
completion of the work. The proposed paper — 
will ‘ly parallel the older presentation. 


» 
, of the Influence of 


An Stud nce of 
Various Factors on the Mode of Fracture 
of Metals. Paul G. Jones and W. 
Worley, University of F Illinois. 
The factors related wo external condi- 
tions imposed on a given metal which deter- 
mine whether the mode of fracture be a duc- 


tile type of fracture or a brittle type of frac- 
ture are considered to be rate of strain, stress 


diameter, 3-in. thick) are discussed. The > concentration, state of stress, and te mpera- 


ture. The paper presents experimental re- 
sults on the influence of combinations of these 
factors on the mode of fracture of three 
steels and an aluminum alloy. The effect of = 
strain aging on the mode of fracture of a 
semikilled steel and u rimmed steel was also 
The stress eoncentration n and state of stress 
“ varied by making tests on notched and © 
_unnotched specimens in tension and on un- © 
_ notched specimens in torsion. The rate of 
strain was varied by making static and im- 
+ pact tests in tension and in torsion. a Test 
_ temperatures from room temperature to 
*j —310 F. were used in determining the tem- | 
perature of transition from a ductile to a ° 
brittle type of fracture. 


etroit Leland 


corrosion of some of the materiale. 


n Investig 
% ganic Coatings for the Prevention of Cor- 
rosion Fatigue Failures in Steel. Robert 
Cc. McMaster, Battelle Memorial Institute. 
R. R Moore rotating fatigue 
were made of bare specimens of S.A.E. 1045 a 
Steel operating in air and in a corrosive brine — > 
(NaCl) and of similar specimens with intact 
and with scratched organic coatings. The 
bending in air in the absence of corrosion i 
about +#8,000 psi. Typical four-layer baked 
organic coatings increased the operating life 
in corrosive brines at 40,000 psi. fully re- 
versed maximum stress from 4: 30,000 cycles 


(bare) to more than 64,000,000 cycles 


organic coating by cut” 
through the coatings) the remaining operat _ 
ing life time was found to be about the same 
as that of new bare specimens. et 
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_ Atmospheric Durability of Stee! Containing scribedin aed origina binations of nickel, copper, | manganes, 
Nickel and Copper—Additional Expo- continued, the oldest now being in its twenty- ‘silicon, carbon, and phosphorus content 
sure Data. N. B. Pilling and W. A ‘third year. One set involves large sheets | The beneficial effects of nickel increase with 
" fabricated to to simulate roofing sections. Here nickel content but the optimum addition gf 


Wesley, The International Nickel Co., Inc. ‘copper to nickel steels is in the neighborhood 


the advantage of nickel-copper steels over 


copper steels becomes more impressive with one per cent. Phosphorus and Silicon | 
time. Another group includes 170 different additions enhance the w 
our of the series | of weatherin ng te ests de- experimental! steels representing various com- of nickel- copper steels. 
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Held Simultaneously with the S Seventh Ninth h Sessions 
Symposium on Functional Tests for Ball Bearing Sain 
of D-2 on Pewoleum Prod- Development of Functional Grease Methods ‘Seven machines for evaluating ball- and 
ucetsand Lubricants.C.Dantsizen,Chairman. for the Avircraft Industry. H. Moreton, roller-bearing greases are described. For ex. 
Douglas Aircraft — ample, two of the machines are short-time 
Corrosion Tests Using the MacCoull Ale screening tests which evaluate grease textur 


T ’ ; a This p paper will present in survey form the and adhesiveness and leakage tendencies, 
work of S.A.E. Committee S-5c to date in| whereas two other machines represent ep. 
ug  SCAMREN, - attempting to develop a series of qualitative | durance tests which given an evaluation gf 


OR Air Force and L. Kermit ¢nrual functional grease tests for the ev aluation of _ lubrication, one of them being heavily loaded. 
The Ohio State University.  gommercial aircraft greases. Data are a types of | 
There is much evidence to show that exist-_ greases, and some correlation of the labors} 
_z A method of graphical analy sis is for the cor- — ing grease tests are generally unreliable in ‘tory tests with field service has been possible | 


rosion curves exhibited by “the Mac Coull 


‘Bearing Corrosion Tester is presented. Use me to predict performance in 
of this method produces a specific reaction aircraft mechanisms. Work to date has indi-— 
velocity constant. This constant obeys the cated that many existing tests with small -.. ted 
classical Arrhenius equation relating the reac- _ modifications show much promise of bridging Service Experience with Grease. C. | 
tion velocity constant with temperature. this gap. Other proprietary test methods de- Pope and W. T. Everitt, Eastman Koda} 
The experimental energy of activation and -_-veloped by the aircraft companies and petro- Co. 
probability factor for lubricating oils was leum research labs working with the aircraft 


by application of the Arrhenius companies are also being investigated. testing of ball-bearing and industrid | 

It is suggested that these con-_ "greases in operating equipment is described 
stants will express the tendency of alubricat- on the basis of performance of anumber of Analysis of the conditions to be met by the | 
_ ing oil to promote bearing corrosion. _—, _ «greases known to have certain functional — greases together with the results of many - 
qaApplication of this method to such widely in ice _ tests are given. Such physical data on the 
differing test methods as the Indiana Stirring greases tested as are usually available to the | 
The work of the committee is not compiete, user is presented. The difficulty of running | 


- Oxidation Test and the Oxygen Absorption 
_ Method of Dornte is demonstrated. This but the paper will present the approach that —_—fyj_ scale tests and evaluating results ins 


extension suggests that a method of cor- 1s being used as well as some of the resultsso | variety of operating conditions becomes evi ie 
relating the many bearing corrosion and oil fi ph he paper be preparedin —dent in the development of the paper. Itis 
oxidation tests now exists. phe each man certain the purpose of this paper to indicate the need 
phase of tie program and will de abstracted the development of functional tests or the 

Symposium on Functional Tests | for presentation by the author. gorrelation of existing functional tests 
ance evaluation of greases has been gener- Wilcock an 
ally accepted but agreement on General Electric Co. 
for such evaluation has not yet been reached. This [paper presents long-r cange pr Factors Affecting Simulated Tedd 
In an effort to standardize such tests for ball- study of the lubrication of ball bearings. 
bearing greases, a committee of the Society A_ four- -bearing testing machine or original John R. Belt, U. S. Naval 
has found a variety of methods from which wee and other equipment developed for Experiment Station. oa iz 
to choose. To aid their selection, this sym- this program are described, and the results of 
posium has been arranged so that users a series of life tests under controlled condi- high- ‘high. temperature grease | 
several methods can describe the pes « of tions are reported. The data provide a basis testing apparatus known as the Univeral me 
their successes. a quantitative theory of Grease tester is described. The effectd| 
__ The authors represent a a variety of interests ‘4 ball-bearing lubrication that is outlined in various test conditions on the results ar “ 
in the subject. One paper is from a grease the paper. One important conclusion is that Shown. Paired results under the_variow re 
- manufacturer; one, from a machinery manu- the role of the grease in a grease lubricated _ conditions: 300 versus 325 F., 250 F. versw | 
_ facturer; a third, from a company using _ bearing is to act as a sponge that will release 30 F., precision-grade versus standard-gradt | : 
grease only for lubrication of its production at a very slow, controlled rate. The im- bearings, 3-lb. versus 50-Ib. radial load} 
machinery; another, from an association of | plications of this conclusion on the design of are compared. Of the three variables studied Leg 
manufacturers interested in lubrication of only temperature is shown to have a defini} 


bearing installations and the selection of _ 
greases are also explained. 


their product; and the last, from a consumer — effect on the length of the tests. The used 
which manufactures none of its machinery radial loading as an accelerating agent if 
but needs to lubricate it. From these diverse Laboratory Performance Tests Anti-. shown to be of little value at the loads used. 
attacks on the problem and the discussion of Friction Beatine Gre oe M. Herbst, W.. _ The use of precision grade bearings in place 

_ the progress made by each, it is hoped to de- A. “R standard grade bearings was not found to 
information which will lead to enlight-— rencergast, R. arnett, improve the reproducibility of the test. The 
ened standardization of functional tests for PF Finn, and O. P. Puryear, The Texas Com-_ use of heat stabilized ball bearings is ind- 
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Held Simultaneously with the Seventh and Eighth Sessions 
Session on Waterproofing, Brick fasonry Materials” 
of D-18 on for Methods for testing surface waterproofers ings have been checked by applying 
Engineering Purposes. £. J. Sal for have been developed which involve the coat- _ treatments to cinder block piers and to leat} — 
a: Ch ea ing on one flat side and four edges of a suita- ‘ing cellar walls. Such walls can be treated® : 
ble common brick with the waterproofer and prevent egress of liquid moisture wit Reg 
= of Committee D-8 on Bituminous | gp - rate of absorption, rate of transpira- “too serious an effect on the transpiration ra® A 
Waterproofing and Roofing | Materials. tion, resistance to efflorescent crystal pres- Outside walls may be treated to reduce 
Miller, Chairman. sure, first without and then in combination of water ingress, but since it is felt-th! 4 
ory their transpiration should not be too serio Rep 
_Tesing Surface Waterproofens. An The treated bricks are also exposed to the _interferred with, some doubt arises a8 = <p 
over winter. The laboratory find- tight they should be made. 
ASTM BULLE TIN; 


— 
— 
oak 
i 
| 
| 
be 
— 
ee 
Lith 
— 
@ 


=i 


if 


Its ins 
Nes evi- 
Itis 
he need 
's or the 
tests 


3 


. definite | 


eport of C-2 on Magnesium 
Cements.  L. S. "Wells, 


_ New Type Weighted Needles for Deter- 

minin the Setting Times of Magnesium 
Orychloride Cements. Harry Chis- 

holm, Westvaco Chlorine Products Corp. 


Anew type weighted ne ne edle has been de- 
- veloped for use in determining the initial and 
final setting times of magnesium oxychloride 
cements. The initial setting time needle 

weighs | ib and carries a 0.167-in. diameter tip 
which projects 0.015 in. beyond a 0.250-in. © 


a 


diameter shoulder. The final setting time 
needle weighs 4 lb. and carries an 0.083-in. 
diameter tip which projects 0.015in. beyond a 
0.167-in. diamete r shoulder, . Thetip andthe 
shoulder are concentric. The planes of the 
end of the tip and the shoulder are perpendic- 
glar to the axis of the needle shaft. The 
shoulder feature serves as an integral depth 
gage and the initial and final setting times, 
respectively, are taken to be the age at which 
the depths of needle marks made at equal 
time intervals are such that the shoulder first 7 
fails to make an impression on the surface of | 
the oxychloride cement test specimen. 
These needles give average setting time 
yalues which are comparable to those ob- 


tained with Gillmore needles but with stand; 
ard deviations which are one-third to two- 
‘thirds of those of the Gillmore needles. 


Report of Committee C-7 on Lime. C. 


PAPERS ONP PAINT— Wedhe 


After the business ren of Committee D- 1 on Paint, Varnish, ‘ox 


ae factors which combined to produce moisture 


Report of 14 on Glass a 


Glass Products. 
Report of Committee C-15 on Manufac-— 
tured Masonry Units. Parson, 
Chairman 
of Committee C- ‘on Natural 
Building Stones. Oliver Bowles, Chair- 
Factors in the Resistance of Brick 
Walls to Moisture Penetration, C. C. 
Connor, New Jersey Bell Telephone Co. ae 


This study covers one building 
units which have been exposed for long = 
riods to the storms of a seaboard area. T dl 


proof walls above grade, and those w hich» 
apparently caused leaks, are identified. The 
construction varied widely, and the influences a 
of a number of masonry ‘materials and pracy 
= are evaluated. The investigation shows 7 
th at a certain combination ,of factors was re-_ 
quired to consistently produce ae 


walls. A is on forty-two build-— 


acquer ‘and Rela 


will be ates, _ All those interested in these papers are siemtieied invited to attend. | 


by 


a 


= ‘orp., 


ne use 


agent 
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aye 


and Related Products. 


Lacquer, 
Pearce, 


of on Steel. 


of Joint on Filler Metal. 
JH. Deppeler, Chairman. 


rit Cc ouncil oe ite general committee on arrangements has 
ning as a feature of the Fifty-first Annual Meeting. a the Dinner the retiring president, Mr. T. A. Boyd, General — 
will give his — address 


a cal Structure on Fatigue Stren 


also prove beneficial in fatigue. Experi- 


Annual 


President's A Address 
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Held Simultaneously with the Eleventh Twelfth 
on Fatigue 

poe D. 1 on Paint, Some A 


errous Metals 
g 
ts of the Effect _of Metallurgi- = 
ngth and 
Dolan 


nois. 


_It was the purpose of this inv to 
the extent to which certain changes 
in metallurgical structure (produced by dif- 


spec 


 Noteh- ‘Sensitivity of Steel. T. 
and c. Yen, University of 


ferent heat treatments) affected the fatigue __ 


strength and notch-sensitivity of several 
_ steels, and to ascertain whether the types of | 
metallurgical constituents that improve 
localized toughness in a Charpy impact test 
mental data are presented from static, fa- 


and tests, on two alloy steels 
| 


Louis Nevias, Chairman. W. F. Clarke, and Ernest M. Levin, Ne- 


sions of cement-lime bars prepared in the pro- 


ings of the group where moisture penetration he 
of the brick walls was prevented by the use 
of materials and practices selected on the 
basis of the best available information from 7 


_ the laboratory and the field. 


Expansive Characteristics of Hydrated Limes 
and the Development of an Autoclave 
for Soundness. Lansing S. Wells, 


= tional Bureau of Standards. te 


technique for preparing, curing, and 
autoclaving 1- by 10-in. cement-lime— 
bars was developed and the expansive char-— 
acteristics of eighty commercial hydrated — 
limes were determined. On the basis of 
chemical analysis and percentage of unhy-. 
eg oxide, the hydrated limes were classi- 
d into four series: high-calcium, regularly 
hydrated dolomitic, highly hydrated dolo- 
mitic, and magnesium. Data on the expan- 
portions of 2 parts cement to 1 part lime, 1 
part cement to | part lime, and 1 part cement 
to 2 parts lime, by weight, and autociaved to” 
295 psi. gage pressure for 3 hr., showed that 
bars prepared with the regularly hydrated _ 


dolomitic limes, which had the highest per- 


centages of unhydrated oxides, also had the 
highest percentages of expansion. The high- 
calcium limes characterized, in general, by the _ 
lowest percentages of unhydrated oxides, gave . 
the lowest percentage of expansion. From cri- | 
_ teria set forth for a procedure for egy 


a and be held on 


troit- 


aint 


int 


and one carbon steel, quenched and tempered 
to approximately the same hardness level. 
Duplicate tests were made for each steel in a 
drastically quenched-and-tempered condi-— 
tion, and for a slowly quenched-and- tempered 

In general, the steels rapidly cooled. in 
exhibited higher yield ratios, 
slightly higher endurance limits, and less 
notch-sensitivity in fatigue than the same Ai 


fatigue strength tempered “martensitic 


specimens with a 60 deg. V-notch, 


from 11 to 44 per cent higher than for the — 
same metals heat treated to a structure of 
pearlite plus ferrite (but having the same 
hardness and tensile strength). 


anese, Report of Committee C-8 on Refractories. — 
Report of 2 on Mortars for 
silicon Unit Masonry. Theodore |. Coe — 

ma 
texture 
lencies 
abora- 
Odak — 
with a suggested limit of expansion 
1cts, a group of technical papers 

_ 

| 
4 
ying ti] Peterson, C 
d tole) 
tion ral 
educe 
Cina 
serious = — 
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faces of Steel, Chrome Plate, and Cast 
tron. J. N. Good and Douglas Godfrey, 


National Advisory Committee for Aero- 


the r magnetic properties of ferromagnetic The Effect of on Tension- Impact 


1 is described with applications in the predic- 
tion of fatigue failure and the direction and 
magnitude of internal stress fields. The de-— _ The purpose of this 1 paper ris to indicate the 


of Committee A-3 ‘on ¢ Cost important portion of the paper. resistance caused by fatigue in metals, 
Chairma The experimental technique utilises readily ‘Tension specimens were cut from a low. 
available commercial equipment and a dis- carbon steel plate in a known fatigue cond, 

Report of Committee J on ‘Malleable- velocities up to 120 ft. per sec. — 
iron Castin s. W.A. Kenned Chairman. ‘i independent fatigue failure check shows iat _ Energy and total elongation as functions of 

- $ }- Ye ? the theory and method described may be imps act velocity are given in the form of 

used in a wide variety of metallurgical inves- —_—_graphs. _ The data show that the tension. 


tigations on the fatigue properties of ma- impact test at moderately high velocitig 


Some ‘Chevecteristics of Residual Stress 
terials, and that it can be extended to non- value 
Fields During Dynamic Stressing Above may have considerable value in studies of 


ferrous alloys.  £_- damage to structures in servic 


Hamilton Standards Development Division Hypothesis for the Determination of 
a Report of Committee A- 9 on Ferro- Alloys. Richarts Jr. and N. Newmark, Uni 
C. Bowden, Jr., Chairmen, versity of Illinois. 
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Held Simultaneously with the Tenth and Twelfth Sessions 


Symposium on Mineral Assresates 


of Committee 4 on R eussed. Because these arise from. screening or sizing, hydraulic classifying, air 
and structure of the particles, they can to remove “‘soft’’ particles, flats, etc., storage 
man. evaluated by petrographic methods. T in bins and stoce recovery from 
Mi A interrelation of petrographic character and and shipping facilities. , Manufacture of slag, 
ymposium on Minera ggregates serviceability of concrete aggregate is demon- -burned-clay lightweight aggregates is 
‘The enormous demand since the war for _—‘Strated by several case histories. ada _ described briefly. Plant testing and adminis 
mineral aggregates as a material of construc- trative details’ of commercial operations 


tion has focused the attention of many onthe __ Physical and Chemical Tests and Their Sig- referredto, 
for complete and up-to-date general nificance. Harold Sweet, Joint High- 
knowledge of the characteristics and uses of — way | Research Project, Purdue ‘University. _ Grading of Aggregates for Bituminous Con- 
this material. In this way more intelligent struction. R. Benson, Bureau of 
and economical usage can be made of it. The paper consists essentially of a review Reclamation. 
original symposium on mineral aggregates, the important literature pertaining to the 
in 1929, filled such a need at that subject and the compilation of a selected The aggregate in bitumia- 
time. However, sufficient time has elapsed | bibliography. — The dev elopment of aggre-— «aggregate systems and typical gradings for 
to warrant the presentation of a new sym-_ 7 _ gate test techniques is traced and their ap- the principal types of bituminous construe 


posium on this subject in which the purpose _ plicabillty to pre sent-day aggrega ate usage is _ tion for road base and surface courses, and for 
each paper will be to give the present-day discussed. and flood control, are presented. 
- picture of each particular phase that it cov- - The techniques w which have been used “7 There are three types of aggregate struc 


ers, especially to point out the development research on aggregate properties are also pens _ keyed type, gap-gradings, and uni- 
that has taken place since the presentation of — \ described. These include the common min- _—formly graded aggregates. 2” 

the original symposium almost twenty years a eralogical identification tests, the determina- = —— Aggregates are classified as coarse or fine 
tion’ of volume change, elastic properties, The definitions of these classifications vary 
~The coverage of the particular sila _ porosity, reactivity with alkalies, and simu- _— with the types of aggregate and construction, 
assigned to each contributor, whether the = lated service tests such as stripping of bitu- — and with the specifying agency. = 


subject is restricted or comprehensive, is minous films and accelerated weathering of - Two methods are used for specifying aggre 
broad and not confined to the local area _ concrete. Although most commonly used for - gate gradings. Ty pical gradings, obtained 
local connections with which he might be obtaining design information, the specific from the standard specifications of state high- 


most familiar. *#F inally, the papers in this - gravity and absorption tests are included in _ way departments, Federal agencies, and 

4h symposium are written primarily for that _thissection, i _ other bodies, are given for a number of road 

soup of individuals interested in the charac- _ Sieve analysis and gradation have ni not been _ - base and surface courses, and linings and fae 

teristics and uses of mineral aggregates who considered since they are cov ered in u another ings for CE anals, flood channels, and Tevet 

are not intimately connected with paper of this symposium. mente, = 

Sampling ‘of Mineral Aggregates. C. Grading of Mineral Aggregates tor Portland 


Distribution of Mineral Aggregates. K. Publ North Carolina State Highway Cement , Concrete, and Mortars. 
Woods, Purdue University. and Public Works Commission. Price, Bureau of Reclamation. 

_ This paper summarizes some of the jnfor. Methods for securing representative sam- an Xconomic considerations which influence 


r mation available covering the distribution of - ples of mineral aggregates under various con- - the selection of aggregate gradings and 

mineral aggregates. The origin of aggregates vt ditions from the time that processing begins ‘ing specifications currently used by state and 

is discussed on the basis of the method of until the aggregate is used in the work are ila ote anizations are listed and 
occurrence, that is, glacial or water-deposited | cussed, pointing out the probable sources of | eo “cussed. __ Attention is called to the lack a 
7 ‘granular materials suc h as naturally occur- error and suggesting means for minimizing — uniformity in screen sizes and size fractions 
“ _ these errors. The purposes for which sam- employed by the organizations listed. Grat- 
_ morphic, or vos Stated rock as regard solid - ples are taken and the factors which have an ing limits are recommended for fine aggregate 
rock materials, = Influence on size of samples | and frequency the statement that the coarse aggregal 

sampling are considered. The importance of vary through wide limits, provided 
= Petrographic and Mineralogic Chassctavtaice assigning an inspector to the task of sampling | optimum amount of sand is used in the mut. 
of Aggregates. Roger Rhoades and _ who has adequate knowledge of production — ‘It is concluded that the most ideally graded 
Richard C. Mielenz, Bureau of Reclama- 2egregates, testing, and the use of agere- aggregate from a quality standpoint 1s one 
j ema gates in construction is emphasized. — Ww hich will give the desired degree of works 
teristics and geologic history of rock forma- Coarse egates. Nathan C. Rock- “Influence. ‘of Mineral on the 


tions and sand and gravel deposits determine wood, Rock Products, -Maclean- Hunt nter 3 ‘Strength and Durability of Concrete. 
_ the composition, gradation, and quality Publishing Corp.  W. Allen, Ohio State Department 


modes of occurrence, igneous, sedimentary, The processing of manufac- 

and metamorphic rock formations present wth aggregates is described briefly, includ- The ‘author calls attention to the impor 
different problems to the quarryman and ing exploration to determine the planning of tant influence that aggregates have on cok 
produce aggregates of differing serviceability. — a excavation and transportation methods ete simply from the fact that they constr 
The physical and chemical properties of | adapted to local conditions; successive steps . tute approximately 75 per cent of the volume 


aggregate particles are described and dis- in washing, ~The resulting effect of of 


M BULLETI TIN: 


= 4 


materials undergoing reversed flexural otress = sistance. William H. Hoppmann i, fe 


uF 


velopment of a partial theory based on the possibility of using the high-velocity tensig 
Classical magnetic domain concepts: impact test to determine the loss of impact 
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The of aggregate particles is therefore evident and Low- Cost Roads with ‘the type of a aggre guregates their 
| igreviewed in detail. Durability asdiscussed = and Water-Bound Macadams. Edward a particular function in the industrial | uses, 

i r+) js confined to the consideration of the resist- — Willis and James A. Kelley, Jr., Public specifications covering chemical composition, | 


: size, and gradation requirements, as weil as 
Roads Administration. the most recent (1946) tonnages so used in the 
_ The greatest savings in aaa road con- —_ United States. The topics discussed include - 
struction can undoubtedly be made in the full : stone, agricultural liming materials, filter 


ance of the concrete to four distinct types.of 
action from outside factors. Field perform-_ 
-gnce study is stressed as the best method of | 
— the suitability of mineral aggre- 


_and intelligent use of all sources of local ma- bed media, stone dusts, mineral wool, riprap, 
condi- terial. Experience has shown that the type roofing granules, and mineral aggregates 
arious + road in which a layer of granular material sential to the production o f alkalies, — 

Lightweight Davis and is used as a surface course or as a base course calcium carbide, 
ons of J. W. Kelly, University of California. for a thin flexible wearing course is the 
rm of adaptable to the variety of local aggregates Pee, y 


Lightweight mineral aggregates are dis- which may be encountered. A survey of State 


cussed in relation to the properties of the —_ highway specifications shows that the funda- 
concretes in which they are used. Signifi- | 


Roads Administration. 


of mental differences in requirements for base ‘a 

ep, | cant properties of the aggregates in concrete 7 and surface courses are generally recognized. The methods of test commonly used for 
include unit weight, grading, specific Material inventories are of great values in aggregates are inadequate for a suitable 
on of gravity, strength, absorption, , workability, — _ planning a low-cost road improvement pro- _ praisal of the quality of the materials. — —_ 
F.£ | shrinkage, elasticity, durability, corrosion of gram. Small percentages of admixtures such _ condition results from failure of research to — 
Une reinforcement, thermal conductivity, fire re- — as portland-cement bitumen and lime have _ anticipate all conditions to which a structure _ 
ai ; sistance, and nailability; each of these prop- | 7 been used in constructing base courses from “would be subjected, and not determining the — 
' | erties is considered briefly. The production readily available materials which fail in one ___ role of the materials in this matter. A num- F. 

: et and characteristics of the various types of or more respects to meet the generally ac- —_—siber of suggestions are made for determina- 
| lightweight aggregate are described, includ- cepted requirements. The added cost en-— tions which would expand knowledge of the A 
| ing natural rocks, cinders, expanded clay or _tailed in procuring ahd incorporating the properties of mineral aggregates to cover, it is — 

| shale, processed diatomaceous shale, — proc- admixture has been more than offset by sav- _ believed, all important features affecting the 
7 essed volcanic glasses, expanded vermiculite, | ings in aggregate cost, and it would appear > durability of the completed structure. The 
a expanded slag. Special considerations - this type of treatment is ready toemerge —_ need of a comprehensive register of the prop- a 
| in proportioning and manufacture of light-— once and for all from the experimental! stag aa erties of mineral aggregates is mentioned, as — 
weight concrete, as influenced by aggregate, well as two surveys which should be instru- 
are given. Some factors affecting the eco- this information. 
nomics of the use of lightweight aggregates are Mineral Aggregates for Railroad Ballast. 
ar} discussed. Goldbeck, National Crushed Stone 
torage Mineral Aggregates for Bituminous Con- brief leads the and Other Mineral Products. M. 
of slag, struction. "J.T. Pauls and C. A. Carpen- oy ballast, the nature of the Hasler, C. E. Harvey, and FW. Barley, 
ates is Public Road Ad orces to be resisted, and the desirable physi- J /A lied R h Lab 
lminis- ter, ui ic minis ration. eal properties in mineral aggregates suitable r. 
ns are Aggregates for bituminous’ construction for ballast. A summary of research investi- “Three basic methods of spectrochemical 
a i are discussed under their two main categories: gations into the relation of physical proper- analysis have been used for the analysis of 
| manufactured aggregates and natural or - ties of mineral aggregates with their service portland cements, ceramic materials, and 
s Con | “local” aggregates. The-characteristics ofan Value as ballast precedes ® final section on various natural minerals. The first is an 
eau of | ideal aggregate are proposed and the permis- "present-day requirements. extension of Harvey’s method of semiquanti- 
sible departures from the ideal characteristics tative analysis—using the d-c. arc—to the 
- are suggested for the various classes of road ~° Mineral Aggregates in the Chemical - specific materials investigated. This pro- 
— types and In Processing Industries and in Certain Other vides | factors a 
ngs for | nection such factors as hardness and tough- ¥ é range of elements. The second is a plat- 
nstrue- | ness, maximum particle size, grading, and — Kriege, The form-electrode method also using the d-c. 
and for | asphalt-water preference are discussed. Sev- arc but allowing quite accurate quantitative 
nted. | eralexamples of special problems arising from uses of aggregates of composi- results. The third, providing the highest 
» struc | the need to use apparently unsuitable local - tion extend into many industries beyond the accuracy, is a briquetting method employing 
id uni | aggregates are presented and | the methods ml general field of construction. Some of the _ self-ignited, spark-like and arc-like dis- 
or fan | dem + important of these applications are charges. Results obtained by each of these — 
or fine, covered in this paper. The discussion deals — —_— will be presented and discussed. _ 
une 24 9.30 a.m. ‘Twelfth Session—Book- Collillec 7 
s, and Held ‘Simultaneously \ with the Tenth. and Eleventh Sessions 
nd Panel Discussion on Corrosion of Pressure Vessels 
Industral Uses. Max x Hecht, Chairmen. of galvanic effects of carbon and alloy and 
_is free of corrosive chemicals and gases, an non- -ferrous metals. - aout | 
ter | engineering development toward attainment 
as Panel Discussion on the influence of Non- _ of this condition has reached a high degree. is Sain of High- Pressure Steam Genera- 
— fewvees Metals and Their Compounds on the 7 Little is yet known, however, concerning the — tors: Stetus of Our Knowledge of the 
afluence  Cerresion of Pressure Vessels effects of metals, both ferrous and non-fer- of Copper and Iron Oxide De- 
id grad- rous, which may be picked up from the many posits in Steam Generating Tubes.  Rich- 
ateand / Committee D-19 on Water for Industrial alloys used in piping ‘and equipment and _ ard C. Corey, Bureau:of Mines. 
nd dit “ten Joint Committee on Boiler Feedwater, which appear as elements or compounds both © 04 y 


: Numerous cases of severe, pit- type, inter- 


lack of > “ in solution an 
‘Me sponsoring a Panel Discussion on “The “4 d suspension. This papef, the a nal corrosion in high-pressure steam genera- __ 


ractions Influence o Non-Ferrous Metals and Their first of a symposium on the general subject, = 7 

Grate Compounds For the last three years, this describes the considerations of power station 
gregate “tommittee has sponso d hich design and use of materials which bear 

red programs in whic entirely of and copper and its oxides. 

sgregaté | the major emphasis has beer on the role of | thisproblem. = ra 4 
ded the | mineral deposits and for the identifi Opinions of the cause of this type of attack 
graded | This h lie Factors Influencing Boiler V.V. experimental proof that thin deposits of 

year they believe it would be of timely — Fe;0:, copper or mixtures of these substances — 
t is of / interest to power plant operators and _ Kendall, National Tube Co. gt «, COppe 
works | ment manufact pe he will cause pitting of steel under boiler condi-— 
g wate. | corrosion eflecton The factors influencing boiler corrosion are _ tions, the basis of the theories that have been 
of Oras gases such as oxygen, carbon dioxide, hydro- necessarily has been speculative. 
pounds in lined tt gen, etc., corrosive effects of boiler water sub- re present paper reviews critically published 
C.| data on 8. rea that stances, galvanic effect of dissimilar metals, information on copper and iron oxide in 
ete. Whevin e subject are li it oped velocity, temperature, and pressure. A sum- boilers, and attempts to correlate it with the 
ment of the “hi dd advance mary of the available data on the solubility writer’s personal experiences with the prob-— 
ce. be: that mi it be i ap ay sof e “hidden data” of the various gases from condenser vacuum lem and the meager amount of theoretical Be 
‘ _ operators, ‘ in the files of power companies, to boiler pressure will be given. The discus- _ data that are available, in order to prov ide 
Be cm etc. i= sees” sion will include a review and tabulation of an objective background to the problem, and | 
Station the rates of corrosion of non-ferrous and ot to evoke discussion from others who may _ 
y as Fact ‘le ene 5 rous metals used in power systems, the com- have the evidence that is needed to establish 
vo ris} D ac in Boiler pounds likely to be formed from the various definitely the effect of deposits of and 
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tween rates measured under load and those | 
measured without load. 


A survey of A.S.T.M. specifications sug- 


for mechanical drive and hydraulic testing — 
machines. Examples of machine perform- 
ance in demonstration tests are presented, — 
and methods of specifying rate of loading in 
of wood and wood-bese materials 
is discu 


Effect of Speed of Test on Mecha nical Proper- 
ties of Plastics. Albert G. H. Dietz, 
Massachusetts Institute of Technology. 
sit long been known that plastics 
terials are time sensitive in their behavior 
under load. A number of investigators have 
proposed mechanical models to picture the 
behavior of visco-elastic materials of v 


Report of Committee E-1 on Method for the sake of completeness some testing 
Testing. J. R. Townsend, Chairman. _ speed limits should be set. These shouid 
om 5 5 d f Te ti aa _ values are set and for ‘this the committee pre- 

; 1 ymposium on Speed of Testing 
symposium ker the Speed limits may be set by specifying limit- 
tion on Effect of Speed of Testing, Technical te ing rates of crosshead speed under load or by — 
Committee on Mechanical Testing of Com- rates of 
It follows a round-table discus- 
sion on speed of testing held at the Annual — ~The Effect of Speed o of Testing on Magnes- 
Meeting of the Society in 1947. Its purpose Semaine All ah AM The 
is to stimulate further study and improve- Ch. 
ment of the speed requirements in emica 
some materials compression tests at various speeds on 
i po yield strength was lowered by very low rates 
of a lot o rial may depend upon the f st . pat At. 
speed at which acceptance tests are con- straining where creep bor 
ducted. In one case unnecessary speed _ autographic recorder no appreciable effect — 
was obtained. The ultimate strength and 
- the cost of the tests; in the other, lack of suit- = of elongation were effected but 
delay in little over a wide range in the speeds normally 
ons, delays, and increase 
The speed which affects test results i is -_ ~The limitations aa accuracy of several 
methods of specification of speed of testin 
but this is not easily measured or controlled discussed. 
which stress and strain are proportional, the 
more convenient rate of stressing or lodding ‘Spe red of “Testing Wood: _ Factors in io 
many cases the rate of crosshead travel may — Markwardt and J. A. Liska, U. Ss. Forest 
be used but it is essential to distinguish be- Products Laboratory. 
Tate of loading and duration of stress on — 
Bests the desirability of reviewing their speed wood, and the importance of this factor in- 
requirements and clarifying the testing pro- —snecessitating speed of test requirements 
this symposium discuss these factors for a nection with the accomplishment _ of this 
wide variety of materials and indicate the _ desideratum, data on the sources of error in ~ 
— > — required and methods of measur- _——‘ rate of loading are presented and analyzed 
cussion from the floor is expected to bring out | 
_ additional data relating to this subject. 
Testing Speed Limitations for Committee 
Inc. 
In drawing the steel acceptance specifica- 
¥ tions of Committee A-1, it must be recognized 
~ that the tensile properties to be obtained — 


Townsend down "athe same time that tent 
7 
a paring the specification should be responsible. | 
Specifications. The results. ofane series of tension 
higher rates up to the maximum speed of the 
_ strictions in the specifications would i increase 
« rate of movement within the test specimen 
_may be substituted for rate of straining. In _ Control and Its Effect on Strength. |. J. 
Data are presented showing the effect of — 
_ cedures involved. The papers included in | _ specifications for methods of test. In _con- 
and controlling speeds. _A general dis- 
Specifications for Steel. Lawford 
_-H. Fry, Steam Locomotive Research In- 
depend on the rate of straining applied in 
testing. _A considerable variation in rate of _ 


strain can be allowed without undue varia- a 


= in tensile properties being produced, but © 


Thundey, June 24 3. 30 


p.m. 


dures 
‘here are a number of ways of identifyi ing ment-aggregate mixture can “forecast 
potentially reactive materials. However, through tests. 
paper lists and a number of 
A.S.T.M. Standard. Several of these meth- 
Po _ ods have had extensive practical use and now > through an excessive expansion resulting © 
seems a good time vo compare them for sim- from a reaction between what appears con- 
clusively to be the alkalies in the cement and © 
_ aetual findings in the field to the end that a 
. a method may be standardized by the In each case the reactive properties of the 
Society. It is hoped that the facts revealed a combination as indicated by the structure — 
4 performance was subseque ntly checked - 
- preparation of a standard method or meth- 
In several cases where laboratory tests in- 
|) dicated certain aggregates as being ton of 
Experiences of Excessive Concrete Ex- structures in which the same aggregates had 
pension Induced by a Reaction Between been used with a high alkali cement checked 
the Cement and Aggregate. Thomas £. _ the forecast based on the laboratory tests. =f 
_ California ‘studies indicate that the poten- 


to warrant consideration as suitable for a 
ty] pical cases of failure of cone rete structures © 
_ plicity of determination and correlation with 7 
some mineral or minerals in the aggregate. 
in this symposium will be of assistance in the 
.. laboratory tests on the same materials com- 
Correlation of Laboratory Tests with Field tially reactive, subsequent field inspection of 
Stanton, California Division of Highways. | 
ie. Wetting and Drying Test for Predicting 


arious 


Used i in Identifying Reactive Material 


‘pr oposed methods. 


h 


dev stoped to represent the behavior of the, 
mechanical systems. | In all of them the rate 
of stressing or ‘str aining is is imporant 
In this paper are inna the results of 
tests carried out on a number of represent 
ative plastics and plastics laminates at cop. 
trolled rates of crosshead motion, load, and 
- strain. Rates of crosshead motion varied 
from 0. 004 to 28 in. per min., rates of load 
varied from 4 to 80,000 lb. per min., and 
rates of strain ranged from 0. 04 to approxi- 
mately 3.2 in. per inch per min. Strain tests 


carried out at controlled re ates of ordin. 


ary strain and true stain. 
_ Methods and Equipment for Controlling 
Speed of Testing. Lawrence K. Hyde, 


EX'S, Peters co. 


methods 2 and equipment in 
_ controlling speed of testing as referred to 
rate of application of load or rate of travel of 
_ crosshead are discussed briefly. The limita. 
tions of these methods as regards reproduci- 
_ bility and relation to rate of straining in the 
specimen suggest the need of developing 
methods which are more significant. Ade 
vice for controlling rate of straining in the 
specimen is described; this strain-pacing 
device enables the testing machine operator 
to control the rate of application of load or 
the rate of travel of the crosshead so as o 
obtain a predetermiried uniform rate 
Straining throughout the elastic range and 
_as far into the plastic range of the test speci- 
men as is desired. There is also described a 
simple time-interval marking device which 
records on an autographic stress-strain record 
the elaspsed time in increments of \o 
thus providing a record of the testing speed 


A. Method of 
: C. Aber and F. M. Howell, Aluminum 

Report of Committee D- 13 on Textile Me 


ber terials. HH. J. Ball, Chairman. 


= ll Report of Committee E-8 on Nomenclature 


Definitions. P. V. Faragher, Chait- 


~Scholer, Kansas State College of 
culture ai and Applied Science. ae 
This paper describes a test for identifying 
aggregates which may be to 
tive with certain cements. 
In this test, concrete or sorta specimens 
are subjected to a combination of wetting and 
drying cycles with concurrent cycles of tem 
_ perature change under controlled conditions. 
Apparatus and methods used in the 
neering Experiment Station at Kansas State 
_ College are described and illustrated. Cer- 
~ tain precautions to be observed in designing 


such apparatus and conducting the test are 


- 


sin 


ing how the results secured in this test com- 
pare with results secured under several ot 

Data are included show 
ing that the predictions of the test correlate 
very well with the service behavior of con 
crete in which the aggregates have been - 


ts A limited amount of data is included show 
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; ¢ melation of Laboratory Tests with Field of concrete agg! agereg: regates are descri bed and period of 28 days s or less. Although the 
Experience in Alkali-Aggregate Reac- discussed. These methods comprise (a) method is intended principally for the 


petrographic examination and analysis, () 4 liming ary screening of aggregates in the field 

4 tion. Bailey Tremper, State of Washington 0 - etrogra test with NaOH solution, (c) jenta . prior to more elaborate tests in the labora- 
ai Department of Highways. J of mortar and concrete containing the aggre- —_—ttory, it has been found suitable for furnishing 
wi An number of kinds of tests gate under investigation and cements results. “ong 
these and and gravel from Cowlitz River, W ash- alkali content, and (d) field and lab- 
€ rate to be detrimentally reactive with oratory investigation of concrete in struc- 
t ‘bigh-alkali cement. Mortar bar expansion tures. Criteria for evaluating the significance “Petrographic Identification of Reactive 
tests and freezing-thawing tests also indicate of the determinations a develc loped. + stituents in Concrete Aggregate. Bryant 

con. | ‘tondition of sixteen concrete bridges, con-— Cracking Associated with the arious techniques exist for the de tection 
with these aggregates and ranging in kali-Aggregate Reaction. Lerch, deleteriously reactive concrete aggregates. 
varie 


e from 11 to 23 yr. is described. These Portland Cement Assn. The only technique for establishing the pres- 
load servations indicate a high of corre- ence or absence of specific reactive constitu- 
A Rapid Method Testing Materials for ents in samples of concrete is is that 
the Alkali-Aggregate Reaction. D. O. provided by petrography. 
‘Woolf and T. R. Smith, Public Roads Ad- Petrographiec techniques by 


may be distinguished from nonreactive ma- 
Identifying Reactive Concrete Aggregates. The present methods of test for the terials such as quartz are described. Tech- 


: R.C. Mielenz and L. P. . Witte, — of _ aggregate reaction which employ physical niques are also described by means of which . 
Reciemetion. determinations cannot be used in routine natural glasses may be classified as acid to 
examinations. A proposed method which intermediate or basic. Since many of these 
The the Bureau of Recla- involves the use of Mason jars is described. procedures involve determinations of index of 
mation, United States Department of the In this method, materials which are consid-— _ refraction, several methods and criteria based 


Interior, to detect alkali- ered unsuitable for use are e detected in a on this property are giv en. 


. 


Thursday, Ju 8 Fifteenth Session—Rec ckham Memorial 


Marburg Dudley Medal, and Templin Award 
The purpose of the Marburg Lec- terials, the Lecture honors and perpetuates Award of Charles B. Medal. to LA 
ture is to have described at the annual meet- the memory of Edgar Marburg, first Secre- Tool dN. wae Mo h | 
q 4 and ‘oc Mochel, 
L ings of the Society, by leaders in their re- _ tary of the Society, who placed its work ona — 
spective fields, outstanding dev elopments i in foundation : and through his development di 
the promotion of knowledge of engineering the technical programs brought 
materials. Established as a means of em- recognition to the Society asa forum forthe Richard re Templin Award to G. S. Barr, 
phasizing the importance of the function of discussion of properties and tests of engineer- W. J. Gailus, J. O. Silvey, S. Yurenka, 


Isotopes and Application in the Field of Industrial Materials —P. Commission. 
[See News Article on Lecture, pp. 8 and 9] 


| 
Friday, J June 9.30 a. Ca 
5 Held Simultaneously with the Seventeenth S 
Seine on Pie’ Tests, Building etc. 

Report of D-3 on Gaseous Fuels. —rates of small sizes of fuels. Tests of a P D-10 on 
A.W. Gauger, Chairman, burgh coal, an Indiana No. 5 coal, and a 900 Conteiners.. Carlson, 7 

k, Report of Committ D-12 on Soaps and 

te «was ess than one, that of the ower ran ; eport o ommi ee ° oap 

Measurement of the Reactivity of Solid Pails. slightly with the sieve size of the Pittsburgh __ 

by the Crossing-Point Method. J Lape coal and the coke, but considerably with that » 
g- 
Jonakin, P. Cohen, R. Corey, and B. Jain, _ the coarsely banded Indiana coal. Report of Comins E-5 on Fire of 
Bureau of Mines. Materials and Construction. S. H. 
port of Committee _D~ -6 on Paper and berg, Chairman. ne 
critical study has been made of the cross- Pape Products. L. S. Reid, ‘Chairman. cull 


ing-point method for determining the reac- 


Report of Committee D-7 on Wood. . Her- Testing Building Constructions. L. a 
‘Mann von Schrenk, Chairman. ‘Markwardt, a 


744 June 25 


Simultaneously with the Sixteenth Session 


signing ion ree an a 

j show- an Apparatus and Factors in 1 Salt _ carbon dioxide content of the salt solution in 

st, com- man, ‘ke Darsey and W. R. C Cavanagh, sgh, making and specifying pH. Data is pre- 


sl other | sented to show the corrosiveness of the salt 
4 fog is abnormal when fluctuation of the air 
; 4 pressure is greater than + 0.1 psi. Materi 
Report B-3 on Corrosion of spray fog test method B 117-44 Tare als for constructing salt fog testing 
errous Metals and Pie Research work conducted since is discussed and design of a suitable cabinet 
4 awdon, Chairman. the adoption of B 117 - 44 T indicates the presented. 
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Extrapolation of results indicates probability of B-6 on Die-Cast Met- Report of Committee E- Chemical 


arrangement upon the physical has an initial air content than two per 


My to iia 0. 010 p per ‘cent is added to 
pure lead. Undesirable results are indicated 
for addition of silver alone in excess of 0. 010° 


Extruded Lead. G. R. Gohn and W. dee Heating, Resistance, and Related Alloys. Fatigue Properties of Some and | 


: Copper Alloys in Strip Form. H. 
Harsch, Chairman, and A. I. Blank, Chase Brag 


amounts of silver and copper on the creep Report of and Copper | Co. 
of extruded lead asdetermined oys, ous results of reversed bending fatigue 


tests lasting for more than 16,000 hr. ae OH. 1. Harndon, ere ena . tests on three types of copper, five copper. 


The data show that for complete evaluation — hor Cid: and Fatigue Properties at zinc alloys, and four other copper base alloys 
ot the creep characteristics of alloys, stress- i 


a in the form of 0.032-in. strip are given in this 
curves should be accompanied by Elevated paper. S-N curves for all of the materials 


‘ are included and the results are correlated j 
creep rate data for the stresses of interest The Dow Chemical Co. 


graphs showing the relationships between 
from test data rather than by extrapolation _ Three general types of alloys were studied, fatigue strength, tensile strength, compos. 
co from data taken at higher stress levels, is oy 


depending on the nature of the chief alloying © _ tion, degree of reduction by cold rolling, grain 
emphasized. The paper also shows that very ‘ingredient; for example, aluminum, size, and angle of applied stress with respect 


percentages ‘ffect on —  ganese, or cerium. Of the aluminum-con- § the of addi. 
ave an appreciabie effect on = e pate char- ate alloys, those studied were cast AZ63 tions of tin to copper and red brass and of lead ~ 


— forged AZ80. The manganese alloy is to high be brass 
Influence of Small Percentages of Silver i - containing alloys studied were cast EM6 and | ia of Committee B- 8 on Ele: trod 
the Tensile Strength of Extruded Lead forged EM51. 4 Metallic "CH. 

Sheathing. Howard S. Phelps, Frank Tensile properties were determined both at Chairm: og 
Kahn, and William P. Magee, Philadel. room of ume of 
were determined for various total extensions eport of Committee on Meta owder 
of cable pipe up to and including rupture. Fatigue tests “<= ‘Metal Power Products. WA 
substantially pure lead to which various _ -_- were carried out under various conditions of | Reich, Chairman. _ 
centage of silver were added as metallic loading” and ‘stress concentrations. 


als and R. Townsend, — Analysis of Metals. G. Lundell, 


= of improved stress-rupture and creep charac- 
teristics at operating when Sliver up 


4 


P 


Session—Detroit- 


“Held with the Nineteenth Session 

in Cement, Concrete, and Concrete Aggregates. 

‘hour of delay between batching and mixing. The factor at of. ‘pores than 
Jackson, Chairman. ent up to 3 hr. produced no significant 0.005,mm. in diameter showed good correla- 


differences in drying shrinkage, moisture loss, tion with the field performance, probably be | 


"Report of Committee C-9 on Concrete and °F -and-thawing cause of the influence of pore size on water- 
7 4 : tests show that the delay in mixing, up to ___ retention and capillary characteristics of the 
Chairmen K. about 2 hr., results in an increase in the dura- rock material. 


bility of the concrete even though it was 

ford rd. T w. necessary to increase the water-cement ratio 
— ompson Award. To W. and there was a decrease in abel The Effect of Repeated Loading on the Bond 
Hanna, Chemist and Chemical Engi- 4 Strength of -Concrete—Supplement |. 

Neer, Cali “am Portland Cement Co. Muhlenbruch, Carnegie In 


2 Studies of the Effect of Comm Research on Concrete Durability Technology. 


Composition and Finenesson the Resist- fected by Agsregate. S. ‘The repeated loading machine 
Bn of Concrete to Freezing and Thaw- Sweet Joint Hig nway Research Project, — - described, 1945 issue of the A.S.T.M. Pro- 
Portland ‘Ganon Assn. ‘The results of laboratory studies under- ull 

a ee ea taken to establish the characteristics of coarse out capacity of a 5-in. specimen into whichs 
of Delayed Mixing of Prebetched with known, ld performance "diameter bar’ has embeded 


-Aiditional modifications of the apparatus 
Strength and — Durability — of Concrete. basis of the comparison of field performance, permit the measurement of slip during load 


laboratory concrete to freezing and thawing, 
Bureau of Reclamation. that freezing-and-thawing tests on concrete bere and bam 
_ Contractors frequently have resorted to beams containing the aggregate can be used Onq” bar. Present data show that the 
ed concreting | methods which have included to differentiate Indiana materials with good | 
_ pre-batching of the damp aggregates and field performance irom those with bad per- — 
- cement in hoppers, bins, or truck compart- a formance. _ It is important that the aggregate 
+d, ments. Often the inspector is confronted be incorporated in the laboratory concrete 
with the problem of acceptance or rejection in a saturation condition representative of — 
_ of batches because of a prolonged delay which i the saturation in which it is used in field © present studies are completed it is ex pected 
allowed the hydrate due in concrete that some of the plain bars will have been 
to its contact with the damp aggregates. __ should have a low degree of saturation; | nat 
In order to determine the effect of this rh id ordinarily this will be the case if the eenerete loaded to actual failure under repeated load- 


Walter H. Price and John W. Robison, Es characteristics, and resistance of —_—g¢ ‘both the loaded and unloaded ends of the 


_ loaded end of a deformed bar slips at a rate 


rate for the unloaded end of the bar and that 
both ends slipped continuously throughout 
application of repeated load. When 


model stimulating these conditions was set No correlation with fi field | was 
up in the laboratory and tests were made to = shown _by the aggregate characteristics of Revert ca Comntuee oe 11 
determine the effect of partial pre-hydration _ apparent specific gravity, bulk specific grav- ps S. Well ? ‘Ch sp 
of — on the quality of the concrete. absorption, total space, ells, hairman. 
For the particular moisture con itions geologic origin, quantity of impur ‘ities (in the 
_ investigated (7.5 per cent moisture in the case of limestones), resistance to the sodium - Report on on » Lentini C-16 on Ther Ch 
sand and per cent in the gravel), the sulfate soundness test, or resistance to freez-_ Materials. 
strength loss amounted to 4.5 per cent atiael ing and thawing in the unconfined state. a : 


_ which is 34 per cent greater than the slip — 


ing so that the conventional stress-cycle 4 
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on n Rubber, Meteriols, and Engine Ani 


Report of ‘Committee D-15 on Engine Anti- 
R. Wolf, Chairman. 


freezes 


Requirements of an Engine Anti-Freeze and 


ped a Kratzer, and P. |. Emch, National 


The requirements of an engine antifreeze _ 


and the methods of evaluating its perform- — 
ance are briefly discussed from the point of | 
view of a large producer and national 


marketer of antifreezes. 


gre broadly classified as: (1) dependable 
freezing protection, (2) adequate engine 
j cooling, (3) effective protection against cor- — 


-yosion, and (4) retainability in the cooling 
An integrated test program of 
-|aboratory, full-scale engine dynamometer, 


and vehicle driving procedures has been | 
adopted for antifreeze development and eval- 


uation. Each phase of this integrated test 
rogram serves a special purpose and none 
been found satisfactory asa substitute 
for any other phase. 
The Detection of Salter 
pounds in Mineral Transformer Oil. 
M. Clark and 
Electric 


Com- 


Raab, General 
Test ‘D117 is set up to de- | 
tect corrosive ee sulfur. In this it functions 
satisfactorily. _ The trend to higher operating 
temperatures in mineral oil-filled transfor-— 
mers, however, compels consideration of the — 
yw of combined sulfur compounds. 


In this evaluation the present test for free _ 


To meet this requirement and industrial — 74 


trend, a new test for ev aluating the corrosiv- 
of oils containing combined sulfur 
as developed. In the 


Committee C- 1 Approves 


These requirements 


Frank 4 


Antifreezes: 


velopment, of this test the factors evaluating Report of Commition D-2 20° on 
the corrosivity of the sulfur containing oils Robert Burns, Chairman. 


ere deseibed. _ These factors include the 


effect of oxide ation, temperature, metal cata- 


and so forth. The test The Effect of Temperature on Creep of 
developed comprises heating the oil in con- 
tact with copper or silver for 19 hr. at 140 Worl W.N. inet 
_C.in the absence of air or oxygen. The appli- niversity ° iN 
cation of the test to typical commercial = Adams, formerly niversity © inois, 
now Monsanto Chemical Co. 


transformer oils is described. 

Repor results of creep tests of two fabric 
Report of Committee D-11 on Rubber and _ laminated plastics are reported. The tests — 
‘were conducted at three different tempera-— 


tures, 43, 77, and 128 F., for a time interval _ 


Chairman. 
ai in excess of 1700 hr. ~ Specimens were tested 


t at several different stresses for each of the 
ontoxic Ru er for Gas Masks. — three temperatures. The relative humidity 


Katz, Chemical C Corps Technical Com- of the air surrounding the specimens was 
controlled at about 50 per cent for tests at all 
Some accelerators, antioxidants, and vul-_ 
agents for natural rubber caused ges 
hy changes in weight of the material were re- 
physiological reactions on the skin of wearers well 
of gas masks, Limiting the chemical ingredi- the creep rate at a time and stress was 
_ ents in the rubber to those proved by tests to nearly a linear function of temperature for — 
others was necessary. The patch tests 
+} ployed in accordance with Chemical Corps temperatures the weight of the laminate de- 
specifications for acceptance of rubber parts | 
of gas masks, which contact a wearer's skin, i 


creased | during the creep tests and the un- 
de stressed length decreased, while at the lowest — 

are outlined. Twenty-five accelerators and 

 eaetene antioxidants proved innocuous in 


temperature the and the unstressed 
length increased. 
7 2 parts per 100 parts of rubber by weight i 
are listed. The listed materials would prob- of Commies D- 44° on ‘Adhesives. 
be if compounded with syn- Platow, Chairman. 
thetic rubbers, but this has not been proved | ae Macha rer. 
gas masks. The listed chemical ‘Report of Committee D-17 on Naval Stores. 
terials should not be accepted as suitable in V. E. Grotlisch, 


So 
_ mnittee has declared as not harmful the land , will represent Committee D-9 on 


mercially as “109-B” (composed essen- D-20 on Plastics. he 


inclusion of. ..the material known com- Electrical Insulating Materials, and 


Tr 1s announced by J AS. 


the material known as “109-B” (com- 
cesenti: uly of methyl 
pentane diol) has been declared 


ceptable as as a nonharmful. “asta may be used. 


“sition is in Ww ith, the poliey of 


the committee and the Society in indi- 
cating the acceptability of an addition _ conferences being held abroad during the — 
to portland cement following the com-— 

‘pletion of suitable tests or review of nology Conference in London, June 23_ 
to 25, Mr. H. 1. G. Bimmerman, E. I. du | 
When the 1948 revision of Specifica- 
tions C-150 is published, footnote 3 


the specifications covering nonharmful 
additions. will provide for inclusion of 
this material as follows: ‘The com- 
May 19 948 


tially of 2 


“methyl 2-4 pentane diol), 


marketed by the Master Builders 


Committee Cl on Cement that. 


mittees to at the con- 
ference. Mr. Bimmerman has also been | 


0. 03 pe per cent w weight. of the cement, 
except that Jy pe IIL cement 
tive to the conference being held in il 
June 28 and 29, to” 
Projecton Rubber, 
the field of textiles, 
Ball, Past-President of the Society, and 
s At _ who for a number of years has served as _ 
Chairman of Committee D-13 on Tex- 
4 tile Materials, and Mr. A. G. Scroggie, 
SEVER AL members of the E. I. du Pont de Nemours and Co., inc., 
= Society will participate in international is ice-Chairman Committee 


next few months. At the Rubber Tech- preety a selena to organize a new 
ISO Project on Textiles to be held in 7 
Buxton, England, June 7 to These 
Pont de Nemours and Co., Ine. , will two individuals will form part. of an 
represent Committee D-11 on Rubber American delegation'to this conference. 
and Rubber-like Materials, and Mr. A. _ Professor Ball also expects to attend a 
J. Warner, Federal Telecommunication 
Laboratori ies, who is returning to Eng- 
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tute being held i in Buxton, June 2 to 5. 


meetings of the British Textile 
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First | Pacific Coast Meeting 


HE Board of Direc- 

that a meeting of the 

yy will be held on the Pacific | Coast next 

year. The dates selected are October 


"NINETEEN. SIXTEEN 
STREET 
3, PENNA. 


fen’ ts 


MAY 1948 


152 152 


‘ of California, is formed. 
the moment, it is to hold possi- 


U niver- 


papers and discussions will be ‘presented — 
ona number of subjects, among which 
following. being considered: 
particular reference to 


the "meeting, a 1 


| | of Direc- als, with 
tors is pleased to an- tae, ee and formability proper- 
Society 


ties; cement, concrete, asphalt and 
soils, tied in with highway and airport 
‘construction, but 1 not limited to such 


10-14, 1949, and the location is San uses; petroleum; paint, manufactured 


4 


the Fairmont Hotel, which will be con- 
vention headquarters; hotel accommo- 

dations for the members and visitors 
have been reserved in the Fairmont — 


the Mark Hopkins Hotels. T hese 


Francisco. . The sessions will be he Id in masonry units; timber; rubber 4 and 


ple astics; dyn namic stress measurements; 
and applications of statistical analysis. 


While some of these ‘subjects have ‘been = 


chosen because of their special interest to. 
technical people or to industry on the 


two hotels are across from each other Cc oast, they as will be 


California Street, on the Ww orld- famous 


a This constitutes cceptance 


of the invitation extended over a year 


ago by the Northern and Southern 
District Councils for the 
- Society to hold a national meeting on 
the Pacific ‘oast. Preliminary discus 
‘sions last 4 year revealed the very keen 
= a interest of our members in the far West — 
in acting as hosts to a national A.S.T.M. 
‘meeting, and established the availability 
suitable _ accommodations for the 
meeting at the time selected. This time 
was chosen to come not too close to the 
| ‘Annual Meeting at the end of June, 
1949, and having in mind the fact that 
October is a delightful month in San 
Francisco and will undoubtedly work i in 
well with plans of members who n may y 


_ wish to combine the meeting with a a cided to meet in San Francisco at ll ~ ap’ 


vacation. 


During the ‘recent visit of President 

ia Boy yd and Secretary Warwick to the | 


* coast, many arrangements for the 


meeting were completed which | will be 
announced in due time. The most im- 
the technical program, ‘tor: which pur- 

pose a committee under the chairman- ‘ 


“Commitee Meetings: 


seen—a good cross-section of the tech- 
nical work of the Society and should 

have a wide appeal to ‘our members 
generally. It is planned that no more | 
than half the papers will be contributed — 
by far western members, for it is the de- 7 

“sire of the program committee to present 
to those attending, the res ults of re-— 
and inv vestigation in the subjects 
the entire membership. 

- This: will not be a business meeting of 
Society, so that Society action 
committee repor rts is not planne “id. Itis 
expected, however, that certain tech-— 
nical committees of the So ‘ety will, 
hold their fall meetings conjunction: 
with this Pacific Coast meeting. C om-— 


mittee C- on Cement has: already 


time; Committee D- 18 on Soils for En 
gineering Purposes i is expected to i 
likewise; and several other committees, 
"including Committee D-2 on 
Products and Lubricants, have ‘such a 
plan under consideration. An annownce-— 
ment of the Pacific Coast AS.T.M. 
meeting will be sent soon to each tech- 
nical committee with an invitation to" 


hold a meeting in San Francisco at that Rau 
time. For all committees who would 
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At 


‘it it to ‘80, excell 
facilities for meetings are available, 
Features: 


‘But, technic: al sessions 

mittee meetings will be a part 
_ meeting progr am. Plans are already 
being: made for varigus entertainment 
_ features, with special thought to the 


entertainment of the ladies who it js 


hoped will be present in considerable 
number. Visits to industrial plants 
unive! sities and laboratories, and 
points of scenic and historic interest will 
be provided. Special attention i is being 
given to furthering the social contacts 
that: this ‘meeting will afford, and, as 
part of these plans, a banquet will be 
one of the big features of the meetin, 
Committees. for all these features 
and for such important details as hotels, 
ation, transpor tation, publiei 
and fina ‘will function’ under 
direc tion of a General Committee op 
d -acifie Coast Meeting which is soon to 
be appointed. and which will be in over. 
all charge of all arrangements for the 
meeting. The officers of the District 
Councils have been. cooper: rating with the 
- Board of Directors in setting up these 
provisional plans, they have the 
sincere thanks of the Board for their 
earnest efforts thus far. They aie: 
Northern Californi Distsiet Council 
Dozier Finley, Chairman, G. H. Raitt, 
ice-C hairman, V. Garin, Secretary; 
Southern Califor nia District Couneil 
B. Stringfield, Chairman, C. 
mmons, Vice-C ‘harman, H. W Jewell, 
in future issues of the 
for ‘more about ‘this meeting. For the 
present, ‘just m: nark “October 10-14, 
1949, San on your calendar 


as one of the big ev vents in the history o of 


= S.T.M. that you must attend if you 
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= C oncrete =a. G. Timms, W. E. Grieb, 
pleted work on printing and binding outstanding contributions; * Methods for the Determination of Soft 
206-page volume comprising the 1947 among them ard- winning Pieces in ©. Woolt 
din The first 450 pages of the aners. nfavorable Chemical Reactions of, 
Proceeding pag Aggregates in Concrete and a 
ead gested Corrective—W. C. Hanna 
* Polarographic Determination of Tetra- 


Proceedings cover the President’s ad- 
dress, Report of the Board, the A Study of the from Shear 
to the ysnual reports of the numerous tech- Ste ethyl Lead in Gasoline—Richard 
sical committees. These reports give Parker, and Alex- Borupand Harry Levin 
Jerable pod picture of committee activities as Cc for T ests for Thermal Diffusivity of Gram 
reported at the 1947 Annual Metting. Tubular Products—Arthur B. Wilde Materials —W illiam L. Shannon 
plants, | " About 7 750 pages of this large volume ubular Produc rthur — and Winthrop A. Wells _ ae ey 
jevoted to the technic: al apers Testing— Uplift Soil Pressure on Bridge Founda- 
ites.” These technic al papers cover ver Stress Ratio as the Failure Criterion 
will ‘important topics in the field of metals, ‘Mon? F ller in Evaluating Triaxial Shear Tests on 
eting | the exposure of test panels, the aye uller anc erg aterials— W.G G. Holtz 
Ng. * The High-Temperature Fatigue Strength 
rained air in concrete, and signifie: ant ‘This volume of Proce ings, like 
iblicity 


Tooli iN. L. 4S , = 
apers on cement, concrete, lime, and oolin anc Mochell- predect sors, is marked by the large 
ler the ither topics, including the 60-page dis- Alloys—H. 
4 


* Fatigue Characteristics of Some Copper amount of on various _prob- 


Burghoff and A. I dis- 
on the identification of w lems covered in the papers. This dis- 


Quite a number of the papers in ‘the Some Copper Alloys at 300, 400, Particular subjec 
for the Proceedings will be seen by some of the = F.—H. L. Burghoff and A. I. of the 
ee mbers for the first time alt though — Blank ersion Chart for Nickel _ 4 copy of the roceecings goes to each 
Chart for Nickel | member of the Society, and it is con- 
“th the | most were preprinted and during the > i 
vith the and High-Nickel Alloys—F. P. Hus-— ‘sidered one of the distinct attributes of 
these _ ton, Jr membership. Extra copies to m 
: print a number of papers th at had not = * game of the Effects of Cad Shen, aia, 
ve the Some 1e ec Ss of | admium, Zine $8; list price, $12. 
een distributed before the meeting. and Tin Plating on Springs—John R. 
The following list notes the papers that Gusta! fson *These papers were printed in 
| I vember and, as noted in The Butietin, were 
were not distri vuted as ‘preprints The E fect of Blends of Natural an available separately at nominal prices. 


| Plastics, Load Tests © of Soils, C in ‘in Publications Committee on Plasties, 


‘Tre Sy mposium on Lond analysis a and application of results” in this field for over two years, and the 
Tests of Bearing Capacity of Soils, design. The use of this type of test re- will therefore be of particular in- 
| whieh in published form is a 156-p page “ceived great impetus in the war- -time terest and service. The 1948 edition is a 
book, has recently been issued, and airfield construction and in the p ost-_ = expanded one and its size and 
| hortly to be released for press is the war evaluation "programs. the ¢ pub-— the large number of items included are 
Compilation of Standards on lication of "papers presented as a truly an indication of the intense 
Plastics. Each of these books is of part of sy mposium with the report activity in this field. book 


widespread interest in the re spectiv re of the Sy ymposium Committee bring procured by ‘members at $3.40 per 
fields. to gether in one reference the most com- list price being $4.50. 


plete compil: ition of recent ‘information: 5 The above two publications and others — 
led Tests of Bearing Capacity of Soile: . on the subject of Load Tests. ye issued early in 19 48 were covered on the 
sy mposium, comprising, seven This book is profusely illustrated, and special Monbers’ Order Blank mailed 
technical papers, held at t 1947 there is a considerable amount of dis- early in May t to each member, 
Annual Meeting, w: as sponsored cussion, Also ineluded is a helpful 
Technical Committee D-18 on Soils for “bibliography of 76 references in 
= Engineering Parposes through its Sub- - to authors’ “references. 
committee IX on Methods of Testing 
for Bearing Capacity of Soils in Place paper cover can be mem- 
lad Tests). The a at 2 25, the list ‘price being $3 
Converse, California Institute of Tee | e 1946 Book of A.S M. Standards 
tology and Hamilton Gray, University. g Pl Supplemer mts should be avail- 
recent y years load tests to ‘measure This extensive to aggre- publication -eannot be expedited until 
bearing capacity of soil masses gate some 640 pages; will give in their part of the Book of Standards 
me of i increasing importance in en- latest for m the more than | 100 ‘specific: a= 
gineering practiee spite of wide and tests as dev veloped by the So- _conaplet ted. This 1 means th: at the 260- 
diversity j in test procedure, methods of ciety chiefly through the work of its page | 946 Index to Standards cannot be | 
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ANT Responsibility for Was ards, heads the D-2 division 


We 


a ‘ though | it may seem to be an old story in 


= and automotive field, 


completed mue before about “May 20. there is some alphabetical sequence. ‘The Index is distributed on Tequeg 

This Index is a decided convenience © A most valuable part. of the Index is os and se several thousand purchasing age 

since it will cover all five Parts of the the list of standards in numeric order of and others who are concerned Wi 

of Standards and Supplements. their serial designations, and in these AS.T.M. standards get the publicatip 

main portion of the Index lists the lists, too, reference is made the of- ‘egularly. Some organizations Zet sep. 

_ specific ations under appropriate key ficial source of latest pub lications. ta copies to distribute to their 

_ words but use is made of convenient ai, Distribution of the Index.— A copy of tec hnical people. QS — q 

eross_ references so that the ‘material the Index will be sent to each A.S.T.M. We ‘recommend that this Index be 
be as concise as possible. Under membe and committee member, and 

key heading | an effort is made to in addition ion a copy is furnished: to all Standards. use may 

select the most significant word in So members or nonmembers who purchase : much time in locating. any partial 

the title of the specifications so that any irts of the 


: aced convenient to the Book of 2 


7 

= Cc ‘om sustion aracteristics ane ‘he 
). B. Brooks, National Bureau 


publication eame from the printer late in assigned to an editorial section hes a - sponsible and H. M. ‘Trimble, Philh 
April constituting the A.S.T.M. Manual Dr. Becker, and with the following | Petroleum Co., is secretary. 
of Engine Test Methods for Rating members assisting in the preparation combustion characteristies il 
Fuels. Be shind this important compila- and editing of the entire manual, but. : fuels are a most important factor along 
tion. sponsored by the Division on Ww ith a specific ass assignment as. follows: with engine design and operating 
bustion Char: acteristics of A.S.T. M ae, ditions in determining the efficiency ani 
( ‘ommittee D-2 lie many years of output of an engine. As demands fy 
tensive research and testing work by , Apparatus—Leo A. McRe og bigger and better engines developed, Te 
hundreds of the country’s leading tech- I. Reference ‘Materials—Arman ch on methods of determining 
nologists concerned with fuel and engine Becker efficiency of fuels was intensified 


“i design, and the practical spade workin. ‘Ul. Operation—Hudson W. Kellogg Thousands of miles of road tests wer 


IV. Maintenance—Carl E. Habermann = 
volved in getting the publication ready Building Requirements Edward J. made and much r res search work wa 


involve ed interminable hours of work ¢ on MeLaughlin undertaken, and early in the 1930's 
the part of those immediately responsi- Installation—Royce C hilds for laboratory testing were de 

ble, including particularly Dr. Arm: an Tables and Charts—Bruno R. Siege ove loped. In 1933 the A.S.T.M. issuel 

Becker, Chairman of the Editorial  Tilustrations—P C. Ritchie its test for — chi 

Section, Division of Combustion Char- oe. 
acteristics, a leac ing authority in this 

field, and the Society’s s Standards 

Editor, P. J. Smith. 


While the publication is is of pe rticular 


basic principle which made book 
possible is of general interest even 
$0 many successful ventures of the So- 
ciety. That principle is the whe 
hearted cooperation of the leaders con- - ; 
Purpose. —The chief of the This picture 
“Cruising” ‘is reduced 
AS.T.M. for version of one of the full” 
page illustrations used in 
7 Ee combustion characteristics of fuels, first the Knock T est Manual. 
by compiling these with the extensiv e 
illustrations under one cover, and 
sg second, supplementing. the methods | by 
extensive information and data not re 
given the tests proper. The five 
methods, namely, the Motor, Research, _ 
Aviation, Supercharge, and Cetane meth- — 
are used widely not only in this 
ce country, but throughout the world, and 
most of the laboratories where the tests _ 
_are made are procuring copies of this 
tensive work which has been put on the 
new volume are far reaching—in fact, 
to the four corners of the globe. 
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Front View of 

A 

The A.S.T.M.— Super- 

tae Aviation Engine 
Unit for determining 
knock characteristics of 
aviation fuels by the 

ipercharge method con- 

‘sists of a single-cylinder | 
variable ompression ratio 
for operation at continu- | 
ously variable manifold 

pressure a and fuel-air ratio, 
together with suitable 

loading and accessory § 
equipment 
ments, ‘mounted on 


4 


ing com 

ency ami} the so-called ‘ “Motor me ethod. Subse- 

ands fw} quently, other methods for different fuels 

oped, re} and purposes were developed. Dr. 

erminig| Becker, who is now with the Standard = — 


tensifiei | Oil Development. Co. of New York, 

sts wer! been one of the leaders in all of this 
ork wa} work; in fact, he has been cone _ERRA reference to ASA Standard No. B18.2-1941 
930’s with fuel and lubricant problems since, to the following: “American Standard for 
were 1920 when he we vent. with the company. ‘orrections in Osei lograph est uover ‘Screw Threads for High Strength Bolting 
& (ASA No. B14-1945).” 
1. issue | Hewas responsible for the preparation of 

‘teristic, | one of the first manuals in this field in the © 


In the Standard Specific ations for Low 
early 1930’s, and later worked with the 


tha at sometimes escape careful review is 


and Intermediate Tensile Strength Car- 
- found in the Tentative Methods of Test for _ 


Which are now superseded by | the» new canizates Under Compressive or Shea 
combined A.S.T.M. book. It w ag thus Strains by the Mechanical Oscillograph— as s printed in: De rt I-A of the 1947 Supple- 
natural that he > should the Editori: (AST. M. Designation: D 945), which ment, an error appears in thé chemical 
Committee for the new manual. A res on p. 145 of the Compilation of — ; composition required for acid open hearth — 
graduate of Marietta College and Har- A - S.T. -M. Standards on Rubber Products. steel of flange quality. It should be eor- 
vard, Dr. Bee has been active in the In Section %(h) of Methods | D 945, the follows: 
formulas for calculation of energy to pro- 
work of a number of organizations, and : ‘Page 6, Supplement —In Table I for 
any de wits de are given as ‘Lon 
a former Vice-President of the Society ati A, B and Cc flange steel 
of Automotive Engineers. 


Members of the ‘ Society h: ave had an 181. acid steel from the 


opportunity to _order copies of this _ “0,06” “torn 

publication at the speci: al price of $6. Th hese formulas ‘should be to 

The list price to 3 is $8. All read as follows: Paper on Use of the Rossi-P ‘Tester in 


told, the volume covers some 336 pages: A 


and there are almost 110 ‘figures in- Our attention has been talled to the 

duding photographs, charts, and di: aN incorrect insertion of Figs. 3.and 4in the 
grams incorporated , many of them full- Errors in Steel = by F. E. Piech and 

illustrations or charts Boiler Plate The Us se eof the Rossi- Peakes F ‘low Tester 
‘To implement the use of the me thods- pos 

ain ‘supplement ary material has 
published separately, including 


‘ bon-Steel Plates of Flange and Firebox 
CFR Committee in issuing its manuals Mechanical Properties of Elastomeric V Qualities 2 in. and Under i in Thick- 
r 


ness)(A.8.T.M. Designation: : 285-47), 


C. Ww hich appeared i in AST M Bu. L 
TIN No. ‘151, March, 1948, p. (TP 80). 
The illustration ide das Fig. should 


charts ths Alen Stee Nute ‘Bolts for High- Pres- 
. C a | T. M. Designation: A 194) as printed in _ 
book are to be produced | on letter the yellow stickers issued with the 1947_ 
sheets for mounting and use in the — Supplement to Book of A.S.T.M. Stand-_ 
ory ‘Part I- A, and in the specifica-_ 
at 1948, A-1 


be made as follows: 


ena editorial change as outlined for Specifica- 

a ay tions A 194 in the Part I-A yellow stick- 

Sec ‘tion change the 
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L COMMITTEE. NOTES 


mittee has a task group assigned to (1) 
the preparation of a clause covering 
we me ethod for area a dete Tue Spring Meeting 
‘The high of activity in C- 1 on Cement was held og 
B-1 was noted in the artic lei in the Decem- an test will ebruary 27 -28 at Hotel Shirl. 
_ ber, 1947, BuLLeTIN, and at the New York utilize fittings furnished by the purchaser. = _in De nver, a Colo., following the} 
meetings on Mare 18 and 19. Seven This subcommittee also voted to postpone Annual Mee American Con. 
new specifications were reported complete _ for the present any change in the number _ crete Institute. An attendance of s) 
and ready for letter-bs illot action and rial of decimal pl aces or significant figures in ~ members and vis sitors was recorde d. e 
method of test completely revised and __jts specifications pending the outcome of _ Matt sof interest reported by th . 
‘Tewritten has achieved the same status. ‘the proposed rev vision of Circular No. ‘veral working subcommittees includes 
_ The Subcommittee on Methods of Test re ported in the December article on Com- _— is: formulating a direct method fe 
and Sampling Procedure has completely mittee B-1 activities. determing aluminum oxide in cement; 
revised and rewritten Method B ‘193 The Summary of various method of tests fe 
which, with c -hanges i in scope and title, w ill ie - tors of Copper and Steel reported it reactivity of aggregates in mortar and ¢gp. 
_ now be a Method of Test for R tesistivity had completed three new specifications tent a pilot study of the 1:5 mortar by 
of Electrical Conductor Materials. | This = during the year. These specific ations are test in three laboratories to be followed by 
subcommittee also has i in process a general — for: () Coppe r-Covered Steel Wire, (2) _ larger cooperative ser S of tests by twelve 
method of test for conductors as well as a Copper-Covered-Steel and Copper Com- - laboratori ies in respect to sulfate m 
specification covering sampling procedure. posite Conductors, and (3) sistance; completion: of a flow table 
_ The Subcommittee on Rods for Processing = ~ Lay-Stranded Copper-Covered Steel C on- “sign on which comments will be Solicited; 
into Conductors has completed a Speci- and progress on a coopers ative investigs 
fication for Rolled Aluminum Rods for he Sut sin tion of the relative value of the tensik 
The Subcommittee on | Conductors of. ‘fica d d the matter in predicting the flexural ani 
Copper and Copper Alloys has completed a 4 th “compressive strength hs of concrete. 
ready for committée action. These ~The Working C ies on 
_ new Specification for Cored-Annular Con- ‘are the Svecifications for Hard-Drawn The Working ommi ee on Additions 
centric-Lay-Stranded Copper Conductors. Aluminum Wire; for presented. a new definition of the tem 
modification of the edgewise bend test-_ Steel for Coneentric- “addition” which was accepted, referring 
ing requirements in the Specification for y-Stranded Con tors, to the revised definition of the tem 
Soft Rectangular and Square Bare Copper _ are “admixture” adopted by Committee C4 
_ Wire for Electrical Conductors (B 48) has ard-Drawn, Conerete and Concrete Aggregate, 
- alee: been completed, as well as a ‘modi-— _ The specifications covering the \ — Additional progress was reported on the 
fication in the tensile -elongation require- covered steel wires and aluminum SK ); content project in which very cloe 
_ ments for soft wire removed from cable in I combinations are, as was noted in agreement has been reached in the dataf 
the for Concentric-Lay- the Decer ‘mber BULLETIN the first speci- determining the optimum SO, content fir 
f Stranded ( ‘opper Conductors "fications of this type ever written in A.S.- each type of cement. The second part of 
Editorial changes in two of the specifica- y4, ‘T. M. and Caairman Foote — ated -_ this program will be concerned with the) 
tions for trolley wire (B 9 and B 47) were bis subcommittee chairmen for the large effe ct of the SO; content of  coneret 
Zz re also agreed upon : and for these two speci- 7 ~ volume of work which they had completed — dt durability with these optimums. =| 
- fications: and also for the othe r trolley — in a short space of time since the sub- A revision of the Specification for Por | 
specification (B 116) the sube om- committees we were reorganized last year, Cement (C-150) was approve whieh 
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FRONT ROW, to right, R. C. vane, G. C. Wilsnack, N. T. Stadtfeld, R. R. Litchiser, E. Berger, H. D. 
DW olochow, F. H. Jackson, R. F. Blanks, V Cc. Hanna, Louis Anderson, H. H. Leh, 8. G. Thyrre, H. K. Cook. BACK ROW, Lei 
to right, H. L. Linden, J. Dwyer, L. R. ard, R. E. Bollen, Bailey Tremper, M. A. Swayze, Herbert 
d.4. Fox, W. S. Weaver, g4 A. Sates, C. H. Cash, L. R. Forbrich, F. O. Anderegg, T. E. Stanton, H. 8. Meissner, H. 1 Vanderwer, 
Fasnacht, W. J. McCoy, "Newhard, G. A. Mansfield, Scholer, | A. D. Conrow, H. L. Kennedy, D. E. “Parsons, Fh 
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will equalize the strength require ments at Dear "riends: factory, a of a cen: ory after its 
28 days for both Type IT and Type a you that the of adoption. Since this letter should com- 
cements. Also approved was the ‘Directors for the Society has had ple duties as your to 
mendation ‘that tke type be added to future of ‘ommittee C-6 under considera- ¢ Greetings and Thank You. 
‘the Specification for  Air-E ntraining tion for some time. I have receiv ed word  W.J.ScHuck 


(C 175) which will apply to high that at a recent meeting it was dec ided Secretary, 
‘early strength ceme nt. A study to discharge the Committee and transfer 


‘* ie to the revision of the Specification for its work and field to Committee C-15, on— a 


St Cement (C-10) is being made in Manufactured Masonry Units (D. 


4 


om on Thermal Insulatir 
which chemical requirements are being Parsons, Chairman). Future work on m h | ng 
eonsider red as control f for the degree of 


© 0" standards for drain tile will be under the cot 
_ jurisdiction of a subcommittee which Ar main committee 


"Glass Committee Holds Meeting organization meeting of 


was held in Chicago, September 28 on Insulating 

on Glass and 29, 1911. There were 16 members, CCM rated its first decade in the A.S.- 

and Glass Products held a luncheon meet-_ - eight representing “manufacturing inter- T. M. family of committees. An inter- 

ing at the Palmer House in Chicago on ests” and -8 representing the “consuming esting history of | the committee’s first 

April 28, with 24 in attendance. This jnterests.” Five of the later group were ten years was presented by Charles B. 

meeting was held during the Annual from education institutions; two cf these ‘Bradley, of the Johns-Manville Research 7 
- ing of the American Ceramic Society. five; Dean Mi arston and Dean Turneaure, Center. _ In this he reviewed the studies 
the The which were made prior to the organiza- 
onillum as irst standards for drain tile were adoptec 

further information as to the extent in 1914; revisions, tion of the committee and 

solicited: coverage in this fi field by a sectional com- a " were satin Tin 1916, 1919, and 1924. * In organization. meeting, listing the com- 

nvestigs- Inittee under the proe edure of the Ameri- June, 1938, a canvas of committee 3 ‘mittes’ 8 first members. Several of the 

e tensik! can Standards Association, now being” and of a widely distributed list of first merabers_ have attended every 

h tests of a. . A proposed test on abrasion consumers showed wide use of the aa meeting the committee aa i 


cural and - resistance of glass and plastics isin process ards, , with no sug@ estions ne other than the present time the | ‘group has over 
of formulation by the committee 


eighty individuals participating in its 
Additios| for safety glass (ASA Z26), whic h, when have y no revisions. a work, and there are nine subcommittees 
the tem completed, will be were: to C ‘ommittee_ These facts attest the high quality of the “not including the » advisory group. A 
referring for consideration. | T he Subcommit- work done in formulating those standards. her of lely 1 

the term tee on Nome nclature and De finit tions is interesting to note also that the er or w ic a usec speci 

ittee (4) ported the completion, by the American Committee has had only one chairman, and test methods have been issued anc 
sgregate,| Ceramic Society Standards Subcommittee, — _ Dean Marston. The older members will _ there i is much active work under way. pe 

don the} of a glossary on glass including 15 defini- —_ be glad to know that while the Dean finds — = In his historical discussion Mr. Brad- 

ery Clow tions, these definitions to be submitted to necessary to curtail his activities, his dey paid tribute to the officers and mem- 
e datafr} Committee C-14 for adoption. Proposed eyes still have that merry twinkle, ,and he bers including the late J. H. Walker | 
»ntent for Suathods of sampling cellular load and is fully alive to the implications s of current _ who had served the committee as first — Y 
id part | nonload bearing glass block were developments, as, for example, the place chairman and w ho was later elected 


of atomic power in our cur- 


for committee action inciude “4 vas the first secretary and later chair 


ked th Board’s 
dam asked to express toe you t 1e 
for Por} method of sampling of glass containersand —_— appreciation of your services on the Com- man. A portion of Mr. Bradley’ 


ved whic | three test methods on durability of glass. mittee. De ‘an. Marston extends his greet-_ concluding remarks follows: “Quality, 
These methods will cover powdered glass, ings, together with his thanks for your not quantity, must be the true measure — 
bottles attacked by w ater ‘and bottles ‘cooperation and his commendation for of the merit of the result of our labors. 
attacked by work well done; only work exceptionally Also, the standards now on the books 
: well done could have produced a standard the Soe iety cannot adequ: 


which is generally used, and found satis- the effort which has been put into the : 


in Committee C-15 
on Manufactured Masonry Units 


on Drain Tile which ; is one of the a 3 

AS.T.M committees, having» been 
| Organized in 1911, the long-time secre- 
ary, W. J. Schlick, wrote an interesting 
letter to the members of his: ‘committee 


with th “d for submittal to letter allot of 


_ honorary chairman and E. T. Cope who 


reseed in the , some 

Sit are reproduced below. The chair- : 

Man of the committee, Dean Anson > 

Marston, is a much beloved member of A 

the American engineering fraternity, — 

and is widely 
ert | Committee C-15 has organized a new 
underwem, standing subcommittee to handle the 


Wook under the jurisdiction of 


= 


= 
West 
I 
an) 
e | 

| 

| 
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drop test, \ Ww h might | equ: al or represent. written and re 
transportation hazards. It is with this in- continued. This subcommittee is 
formation that the subcommittee hopes to studying. the Draves-C larkson test and. 
eventually establish performance stand- foaming and detergency tests. 
for use in the shipping container field. The Subcommittee on Me tal ‘lea 
The Subcommittee on Interior Packing ests has preparation — revisions of 
indicated considerable activ: ity, ine ‘luding the Tentative Method of Total Imme 
the ‘completion of a bibliography con Con rosion Test of Water-Soluble Aly 
50 references, a presentation ofa pro- minum Cleaners (D 090) intended to clay 
posed list of 75 definitions, a ste utement the present printing of the methods, 
that existing standard test methods for Section 34 of Methods of Chemical Analy. 
_ shipping containers appear to be adequate | sis of Industrial Metal Cleaning Composi-. 
= for use in testing interior packing, and a tions (D 800) an editorial revision of the 
-_ preparation of a list of 41 materials used re quirements for xylene in the distillation 
for interior packing purposes. test, for water was approved hich 
This his very successful meeting | of Com-— - seribes the use of nitration grade xylene, 
2 mittee D-10 closed with an int teresting talk a _ A corresponding change was also approved © 
Chairman of C-16. search in Container Design and Its facial tension of solutions of surface-active 
ation to Materials Handling.” agents are in preliminary form and will 
activities Committee C -16 by its : the coming 
“members. Nevertheless , just: on the nearly completed are corrosion “tests for 
duced, we feel that we need not be Active Meetings of Committee D-1 


, ded that the tentative 
a I on Soaps and other Deter _ cations recommen 
ashamed. We face the future with the visions of Specifications for Milled Toilet 


intention to carry on the a ac tivities sixty members and Soap (D 455), White Floating Toilet Soap 

sof our committee so as to produce the visitors attended the annual meeting of | (D 499), and Compound Chip Soap (with 

best results, in the broadest possible A.S.T.M. Committee D-12 on Soaps end Rosin) (D 690) be as standard, 
a terms, for American industry.’ Other Detergents held on March 23 and 24 

in the Park Central Hotel in New York plete preparation of spe ecifications ¢ covering 

City. A luncheon meeting of the main (1) solid, low-titre and medium-titre soap, 

i aa Sarai =. committee was held on March 24, follow- and (2) granular or chip low-titre and 

Shipping Container Committee were presented. +The Subcommittee on Synthetic De 

Meets in Cleveland The Subcommittee on Soap T Tests ap- _tergent Specifications has been unable to 

proved the following editorial revisions in complete the preparation of specifications 


the Methods of Sampling and Chemical for these materials for the same reasons 
Tr Committee D-10 on Shipping Cmte Analysis of Soaps and Soap Products (D 4! as give en above for the delay in preparing 
- was held at the Hotel Statler, Cleveland, 460): (/) Correct the factor in Section 42 standard methods of © testing synthetic 
_ Ohio, on April 26 and 27. - Many of the ee for converting SiO, to sodium silicate to detergents. It is realized that this is an 
committee members were in Cleveland to ¥ read 1.318 instead of 1.308; (2) Correct _- field and work will be contin 
0 sessions conducted by the Packag- — the factor in Section 41 for calculating — ued as soon as adequate information is 
ing Division of the American Management borax to read 0.009536 inste: ad of 0. 1.0095 55: available as to what the specific ation re 
Association. attendance of 41 was re- (3) Change Section 37 to pres ethyl quirements for such materials should be. 
ported at the main D-10 meeting, which —_aleohol near the boiling point as the solvent. 5 he Subcommittee Nomenclature 
Included seven visitors. = This subcommittee, which functions as a Definitions recommended the adop- 
Several w were Joint Committee on Soap Analysis with tion as standard of the De finitions of 
wanted ons of the most significant being a the American Oil Chemists Society , is 7 Terms Relating to Soaps and Other De 
_ long-awaited list of definitions. These will undertaking a review of the Federal speci- —  tergents (D 459). These definitions have 
= be referred to the Society for approval. _ fications covering analysis of soap and will been extensively revised since they were 
- Another item, which has had considerable _recomme rend such changes a as may y hex neces- first issued in 1937 and are now felt to 
Study by the committee, was the sary provide a very complete and satisfactory 
_ mendation for submittal to the Society of a <H and the A.S.T.M. and A 0. Cs S. me tho s set of de finitions relating to soap and de 
new standards were recommended for letter i The Subcommittee on Dry por 4 
_ ballot of the committee including a drop — “reported that work is being eontinued to-_ 
_ test for cylindrical containers, a method of ow ard developing an accurate method of 
test for the penetration of liquid into con- 
tainers and a method of test for the a 
vapor permeability for containers (other year this: ma a 
than shelf size packages, performance test for dry cleaning deter- 
is in progress on test methods for gents. 
large-size containers or crates anda special The Subcommittee on Special Detergent 
subcommittee has been appointed to make Tests recommended for publication as ten- 


“. study of test methods for localized im- tative a method for the analysis of borax. — 
pact, “such as snagging and puncture. The Methods for the analy sis of sodium bicar- 
Subcommittee on Performance Standards _ bonate and for the determination | of so- 
a outlined an initial program consisting of | _ dium bicarbonate in sods ash are in pre p- 
the following steps: (1) classification of aration and should be completed during 
various articles being shipped, (2) the the coming 
evaluation of the different kinds of ship- The Subcommittee on Phys sical Test-_ 
‘ments used, and (3) the determination of ing been | conducting cooperative 
requirements in each standard test work on a canvas-disk wetting-out test. 
method, such as number | of falls in the “he method, which has been tested by ten 
= drum or number of drops-in the -laboratorie s, is not felt to be quantitative 
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ns of | i 

| recent. con- first of these papers was pre-_ Cathode Section) reported ot on a trip 

-yention of the Institute of Radio En- ‘sented by L. McCormack of the t Engl: and, F rance, Holland, and 


Analy. 


gineers in New York on March 24, Raytheon Manufacturing Co. and out- 4 Chiviagiale in the Fall of 1947 made by 
several members of the Cathode a lined the story of the work of the Diode — _ Mr. Briggs : and A. M. Bounds, both of 
‘of Subcommittee VIII on Radio Tubes —_ Subsection of which he is chairman A whom are with the Superior Tube Co. 


mposi- 

of s AS.T.M. Committee B-4 on Elec- | . second paper was pr esented by Mr. J. , _ These papers will be published in the 

lation trical Heating, Resistance, and Related Acker of the Western Electric Co. and R.E. Journal but as they are of direct 
h pre | Alloys presented papers discussing some gave the. story of the Ds ata Subsection = interest to many A.S.T.M. — ~ Ps 
cylene, ofwhichheischairman, 


of the work of the section and a report a who may not see the papers in — 


on an investigation of European | Another paper presented at the same bas publication, abstracts 

‘inten by T. H. Briggs in of ‘papers are 

will be — -~ABSTRACTS— 

sts for Rai dio Cathode-Core- Approval Tests andardization of design, pre tech- 
specifi “MeCormack changes found toimprove the accuracy) 
"Toile “The role play d by ‘ore material in the was agreed ‘that the stru 

Soap emission of electrons from oxide-coated consist of standard receiving (ube parts 
p (with nickel-base cathodes has been the subjec and the committee finally evolved what ‘started 
of considerable conjecture and controversy a miracle in economy—the parts hav- we With 

almost since the discovery of the ing been obtained from ing 
| dosed to account for the apparent superi- a ‘he diode melt testing method as Supp anted it. 


> soap, 
e and 
tic De 
able to. 
ications 
reasons 


ority of one core material have not always _ m eral advantages: over the multi-tub Two wo years’ experience with - ae dio 
been in complete agreement chiefly be- a. test method. It is a simple structure, has made it plain that additional design 
cause of the complexity of the emission easily and standard uniform — and processing controls were necessary. 
phenomena. — While the mechanism of parts have been made available to allecom- _—~Parts_ toler: ances had to be tightened. 
emission is not clearly understood, good ‘panies. The vendor produces only one Test _ methods had to be revamped. 
oxide-coated cathode tubes have been | : size cathods cylinder for melt approval ‘Standards for eathode spray manufacture _ 


eparing produced for many years. The industry and the comparison melt that has been set application and for parts: 
aver, he e sil provides a uniform stan¢ rd. Thus have been developed. 
however, has been aware of the pos ibility _aside provides a uniform standa rd. Thus p 


of @ low emission epiden mic and has 
ontin ‘titieally examining the cathode material 

ation the obvious first place to look ‘for 
tion re trouble. It has been standard practice to ‘a 


ald be. check performance of each new melt 


nickel before accepting it for production 


one The under which the test was 
her De made, the acceptance criteria and the in 
ns have terpretation of test results have varied 


ey were widely from company to company and — 

- felt to | even from division to division of the same 
company. The normal time elapsed before 
obtaining melt approval has been about 
three months and if some companies ac-— 
cepted it and some rejected the melt (os 
was not uncommon) the suppliers we re 
faced with a very perplexing situation. T mJ 
correct unhappy situation, the 
Cathode Section in Subcommittee VIII of 
AS.T.M. C ommittee B-4 was organized 


sfactory 


with chemical, metaliurgical, diode, and 
data subsections. It is with the work of 
the Diode Subsection that this paper 


“concerned. 


The Standard Diode Approval Test Method: 


= The primary purpose of the diode struc- 
lure, as conceived by the committee mem- 
bers, was to prov ide a standard tool for the ¥ 
investigation of the various veathode 
material melts supplied for production _ We 
A secondary purpose of the diode was 


ti investigate the effect of variations i 
the additives in the nickel melt and varia- 
in processing and methods. 


1. 1. —The Standard Di Diode 


The completed diode is shown i in the lower right with various parts shown above and the assembly — 
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Testing of the , Standard Diode: 


In the testing of diodes the committee 
to feel its way. T ‘he Joint Army-— 
Navy emission test for receiving tube types 
was first tried. Variations in emission a 
7 current were observed from tube to tube, 
caused large ly by \ variations tube 
geometry and the test proved to be a 
simple ‘“go-no go” proposition and was 
deemed inadequate. Three methods of 
checking emission are used by the com- 
*: - mittee. The first of these is to plot a full 
cathode temperature versus emission cur-— 
y nt curve at a fixed 40-volt anode poten- — 
= noting: the position of the “knee” of 
“the curve that is the tran 
tween temperature limited emission 
space charge limited emission. This is 
taken as a measure of the relative emission 


capabilities of the cathode. It gives an — 


indication of how the cathode will perform 
under d-e. drain conditions simulating the 
- maximum drain conditions a receiv ing tube 
would receive in actual | service. In the 
second method, more recently developed, b= 
data have been taken under low field con- | 
ba ditions with an anode potential of 4.0 volts. _ 
This low field emission test is thought to 
give primarily an indication of the activity — 
a the cathode surface. The third type of | 
test uses pulse emission techniques. This’ 
one significant advantage over the 


nte over 


two static emission tests mentioned pre- 
- viously in that it permits examination of 
cathode temperatures without exceeding 
the rated anode dissipation of the diode. — 
_ The emission current observed under pulse _ 


enor is a function of the resistance on 
« coating and interfa 


in initi ial characteristics but also 
the performance of tubes against time 
under operating conditions, the Diode 
Committee has incorporated a life test as 
_ part of the melt approval procedure. The 
conditions of this test have been 


7 


By J. T. Acker 


As the prev ious paper on the evolution 
the standard diode indicated, con- 
ditions under which the vacuum 
manufacturers have been testing cathode 
nickel can aptly be described as chaotic. 
Each company has accepted or rejected | 


& new melt on the base of final test results __ metallurgical tests on the nickel. a 


_ and life performance of the metal in tubes 
current production compared with the 
same tubes using a previously accepted | 


d 


and 


characte ristics. C Chemical analysis: of this 


tent indicated that the nickel might have | a 


_ temperature limited e mission at rated a have bee 


Testing Cathode Materials 


ata were unde various 


drain conditions. The present standard 
_ life test consists of a minimum of 500 hr. 
operation at rated heater voltage and a 
drain of ‘approximately 100 ma. ./sq. em. 
In addition to the static life test, a few 
diodes have been life tested under pulsed 
conditions the Camp Evans Signal 


Results of Diode Tests on V arious: “Melts” 
of Core Materials: 


In the early stages s of the diode peal 


the committee was anxious to find some 
melts of core material which exhibited 
widely differing emission characteristics 
th: at the ‘Chemie al and Metallurgical 

groups could be given something 
crete on which to start. In casting 
about for such material, they came upon a — 
small quantity of tubing in the diode size 
of unknown origin labeled cryptically 
WR5160 which, tested on 


diode, produced ‘startlingly poor emission 


showed it to be an extremely pure_ 
nickel with low reducing agent content 
which might have been insufficient to pro- 
duce enough free barium to mantain emis- 
sion. Thelow magnesium and silicon con-— 


been incompletely deoxidized. Lead and 
- zine were present in larger quantities than 

is common in cathode nickel. The presence 
of these elements suggested this nickel may — 
n produced electrolytically. Un- 
7 fortunately, sufficient material w as not 
available for metallurgical analysis or for 
total oxygen content determination, and | 
w ork on this material had to be terminated. A 
ith It 66 being used as the standard 
of ec “approval of new melts and 
of data proceeded from Melt 
60 until Melt 71 was reached without any 
melts being startlingly above or below this 
~ standard. _ Early tests on Melt 71 based on 
the 40-volt static emission test previously 
noted indicated in the’tests made by three 
companies that this melt was somewhat 
in formance e to Its tested 


ordinating the met thods of test and inter- 
pretation of results so:that an industry-— 
wide evaluation of each melt may be — 
to ¢ compare with evaluations based on the 
use of simple and much cheaper pa 
structures and ultimately chemical and 
The first step was to reduce the factory 
prove-in tests to a common sma 


_ and two hundred pounds of Melt 66, a 220 


melt. An idea of the variety of tubes used — grade nickel, which had apparently give n 


ib in Fig. 2. ‘Comparison of in- 
results were contradictory and 
of inconsistencies. To correct this 
condition and to improve the understand- 
— of thermionic emission phenomena, a 
section of Subcommittee VIII of 
_ AS. T. M. Committee B-4 was formed in A 


a normal test results, were set aside as the 


_basis of comparison for all in the industry. 
Sample cathodes from this melt are sent 


iy with cathodes from each new melt 


- and prove-in runs are made from the new + 
melt and Melt 66 simultaneously under 
dentical processing conditions. 
The second step was to ‘have the par-_ 


The Data Subsection, whose ticipating companies choose similar types 


this —_— reports, is interested i 


co- _ of tube for the prove-in factory runs (tube > 


= 


 peeviously but a fourth company found it. 
_ better. As it was found that the Pr 


company had obtained from 


_ later drawing of this material surface cop. 
: tamination of the earlier samples was sus. 
pected. A second series of tests run on 
_ specially cleaned samples brought the re. 
sults more in line and a new sample of 
Melt 71 tested by the companies was 
found better than the comparison melt 
At the time th results were obtained, 
the pulse and low 
not been incorporated in the subcommit- 
_ tee’s testing procedures. More recently 
a log-log plot of pulse emission versus low | 
- field emission on the same tubes has shown | 
an apparent straight line relationship be 
tween these characteristics, 


~ Cone fusions: 


An inve ntory of the results 
the three years of diode testing shows 4 a 
very favorable balance. Correlation be-— 
tween test results reported by the various 
_ plants testing cathode core material melts 
shown marked improvement with 
diode testing. The study of _ testing 
4 methods has brought about a better under- 
iy standing of the effects of tube design and 
processing upon emission. This has 
sulted in improved tube to tube and test to 
test uniformity. Work on processing, 
_ testing and material standards has been 
_ started and in most cases completed. The 
effects on emission of various additives in — 
core materials, and the significance of 
modifications in core material melting, 
_ drawing and cleaning methods have been 
evaluated. In some cases, the cause of 
poor activity in a partic ular test, sample 
has been isolated. 
Full understanding of the emission prob- 
lem still seems remote, but because active 
interest in the problem has been aroused 
and erystallized into a _joint effort, the 
“ immediate val, that of a satisfactory 
melt approval test now seems 
attainable. 


= ties formerly used are shown in Fig. 
The industry evaluates the melts on 
= basis of initial shrinkage, initial tube 
_ charac teristics, and life performance tests. 
In each ‘category the comparison is 
pressed as ar atio of re sults for the test 
melt to the control melt. In arriving at an 
_ over-all figure of merit, shrinkage and life 
are weighted twice as important as initial 


For the past three years the Data Sub 
section has been tabulating such results 
reported to it by the industry. There are 
‘still instances where one - company obtains 
the best for a giv en- melt. in a 
ticular comparison and another company 
finds it the poorest. The maximum varia 

tions for a given melt are of the order of 
- 25 per cent. Despite these differences the 
over-all of merit seems to be giving 

true picture of the quality of cathea” 
— 6 

—Itis recognized that the cathode sleeveis- 
perhaps of secondary importance to the 


| 


field emission tests had 7 
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Used for in Tests 
r to Development of Standard Diode 4 
‘Shown at Lower Left. 


* 


to the cathode 


pr rocessing of the tube. It has been found 
also . that surface contamination of the 
eathode sleeve may mask the effect of base 
. metal composition on thermionic emission. 
- However, the work of this section has put | 
melt approval tests on at least a semi- 
quantitative basis and it is felt that a melt — 
substantially different from the usual 
should show a figure of merit 
"higher or lower by several per cent. An 
instruction manual for factory testing by 
‘this method is being prepared in consider-_ 
- able detail so that even better control of 
factory te ill be made in the future and — 


the results are expected to be more re 
melts 
sting 
inder- 
n and 
as ree European Practice in in 
rest to. 4 
— 
been European ‘plants are re still handic: capped 


. The with respect to skilled manpower, ma- | 
ives i and ’naterials but these physical 
handicaps have not been ad deterrent to 


progress i in thinking. 


fickel Melting and Alloy Composition: 
i hile in the United States six cathode — 


alloys are used in three major classifica-— 


ample 
1 prob 


active | tions of the ermio 


ic acti ivity, European 
roused — q t one. or 
practice is to have one, or at most 
rt, the | alloy s—generally of slightly different com- 


factory 


position for each country. In _ Europe 
‘seems 


high- frequency induction melting is gen- 
employed with heats of about 500 Ib. 
and metallurgical problems arising in 

 vacuum-melted heats up to 10,000. 

such as used d here have no European © coun-— 

Hot working practices are similar to 

those in this country. While extrusion of 


large hot billets into tubing originated in = 


elts on 
al tube 
e 


| 


is ee Germany, seamless tubing there now has 
he test Fs to be made from sheet deep drawn into 
gat an — Prior to the war, refined European — 
and life | nickel did not contain: ‘cobalt and conver- 


; initial | Sion to nickel containing about 0.5 per cent. 


cobalt at first caused concern to electronic 
ta Sub engineers but they now generally 
results | agreed that cobalt has no effect upon emis-— 
ompany 
n varia- Due to lack of variety in base metals, — 
order of . Europeans have obtained differences in 


nees the - emission levels by coating and activation | 
modifications. Many European companies 
; are now precipitating their own carbonates | 
with great emphasis placed on the elimina- 
_ tion of even small traces of i impurities. As” 


of the of car- 
— 


1948 


the Manufacture Cathodes 


MANUFACTURER 


being 
< coating of cathodes— 
particularly in Germany and France. 


- There is agreement that calcium im- Wattage input. 
_ proves adhesion of the coating but usually _ 


lowers the emissien level. Manual spray 
methods ‘of coating application are analo- 
gous to those used in this country. Coat-— 
thickness is frequently only half (1.75 
mils) standard U. S. practice (3.0 mils). 
A machine for cataphoretic coating is 
sometimes used in Germany and Euro- 
peans believe these coating methods have a 
ns good future but that optimum ¢ oating 
conditions have not yet been fully deter- 


mined. 


cathode vation the investientors 


found little difference from our normal | 
practice. Europeans place emphasis on | 
providing the best possible vacuum prior _ 
to and during cathode erating, breakdown. 
The Germans attributed early hour life | 
slumping to gases coming from the parts 
and from electron decomposition of coat- 
ing breakdown by-products. Several com- 
_ panies employ a paste getter on the screen 
grid to remove gas during aging. 
: In Europe melts of cathode nickel are 
generally approved solely on the basis of 
_ chemical analysis. Tube prove-in tests 


‘similar to U. S. practice are run by 


found a linear relationship between d-e 


; and pulse emission using readings obtained 
at low cathode temperature and low anode 


pulse is laid on gross- 


fune tion of ‘cathode heater r 
One feature , generally found in Euro- 
pean cathodes taken from activated tubes, 
is extremely puzzling. The interface be-— 
tween the coating and the base metal is 
lighter in color than that found o = 
mal” and “active” cathodes from U. 
tubes. In dition, this light = 
readily removed, along with the coating, 
in dilute HCl. © The coating, alone, is re- 
moved in our tubes. What little work has 
been dohe abroad on interface compound 


- compositions : agrees with data available in 


this country. There has apparently been 
very little research to determine the state he ; 


hich the minor as are present 
in the cathode alloys. 


The theories of emission abroad follow _ 
the same ge neral pattern as in this 

4 country. That a wide variety of state- 

ments on emission theory was found in 

Europe is not surprising due to a summary 

of this situation made by a Westinghouse — 

engineer to the effect that: (1) Prese 

theory is based on equilibehem conside Ta- 

tions which do not.always obtain. (2) The 

role of base metal minor constituents is 

still uncertain. (3) Interface studies have 
been made only recently. (4) The long- | 


being 


Constructions: ug 


European companies while a third makes —s In Europe seamless tubing is used canna 3° 


such tests when checking new sources of — 

supply or new alloys. 
Standard diode tests are made by two of 
the companies investigated. Testing un- 
der pulsed conditions is preferred to d-c. 
emission. One company claims to have 


_ entirely although lockseam cathodes are 
well known and a few are used. ys Wall 
thickness of sleeves is usually 0. 003 or — 
0.004 in. in Europe compared with the 
0.002 and 0.0025 standards here. This” 
only affects heating time and rigidity, and 


= _MANUFACTURER"B" MANUFACTURER MANUFACTURER") : 4 

e been 
use of 

| 

| 

| 


states that | E Suropes an practi ices think- ‘are. r in mag. 
ing concerning cathodes are basically the nesium content than all except one 
loss into the top mica, 2) Same as our own. Economic conditions— alloy. The difference in interface color 
is confined inside the sleeve, and (3) normal and war-induced—lead to. permanence is worthy of extensive 
greater spacing some differences. Emphasis "placed study, as it may be important in pulsed 


n purity of the coating carbonate and "applications. = 


Actions on Bags, Feel | Oil, Plastics 4 
On 18 the elusion of formulas for caleu lating 48 ‘he five grades of fuel oil for 
ehittealive: ‘Committee on Standards, cific g grav vity w when water is used as the various tyr pes of bur ning equipment are 
the _ immersing medium and Ww hen kerosene covered and the text of the specification 
actions a is the immersing medium. lt notes general requirements, refers to the 
as noted ¢ on the a The specifications ethyl methods of testing with detailed titles 
table, and on April 7 approved the re- cellulose are being withdrawn since it for each test, and Table 1 gives the de- 
vised fuel oil specifications and the new Wi as believed there are no peacetime tailed requirements with which the 
drop test for bags. A few notes applications for the materials. They "grades of fuel oil must conform. 
é these actions on the recommendations _ were written in 1942 to provide a pi. The revised specifica itions have re 
= from A. S.T.M. technical ‘committees, Standard by which ethyl cellulose com- sulted from very extensive considera- 
follow: positions could be selected for wartime tion in Committee D-2, specifically 
applications in the nonrigid fiel _These 7. echnical Committee I E on Burner Fuel 
“were used in place of rubber or Oils. This committee has had undead 
The new Test f for Apparent Density elastomers in certain applications, but = in cooperation in 
ag Bulk Factor of Non- Pouring Mold-— as the synthetic rubber program de- 7 
determination of t 1e fluffiness or bulk | uel oils. data resulting from these 
molding powder that does not 1 readily Drop Test for Bags: Bags: tests were carefully considered in agree 
pour through the funnel (D 392, Fig. The new w tentative method of deen: ‘ing on the new requirements. 
1) used i in determining apparent di density test. for bags was dev eloped through 
freely | pouring molding powder. he al the work of Committee D-10 on Ship- by A.S. M. Com 
determination is made by measuring the ping Containers. The method covers | 7 mittee and Standards, March and April, — 
volume occupied by a known weight of procedures for making drop | tests on — 
the loose powder. The bulk factor is the ¢ y loaded shipping bags, for n measuring the Ne T pain 
ratio of the volume of any given quan- ability of the bag to withstand handling, tives 
tity of loose molding p powder to the or for comparative evaluation of various Methods 
volume of the same material after mold- bag constructions. The procedure is Apparent, Density and Por | 
ing. By suitable transformation of this suitable for testing all types of com- 
ratio, », it will be found that the bulk mercial shipping bags. Drop Test for Bags (D 
factor is also equal to ratio of the given on the apparatus needed, on 
“test specimens number of tests, > = 
F. = = sp. gr. arent density. conditioning, general procedure, 
The revised test for relative ete. for results Fuel Oils (D 396-48 T 
involves the use of a more accurate title e test to be of most usefulnessamnum- 
and the use of the phrase “molding ber of rigid requirements have been Methods of: 
dex” instead of mobility, ‘hic is corporated such as the specified se- ‘Test for Measuring ig the Molding 
quence of drops, the height (4 ft. unless Thermosetting Molding Powder 
specified differently), the use of a hazard Test for Specific Gravity of Plastia 
revisions in the Test for § and the point at w hich is con- (D792-48T) 
significance of the “test for specific Revised Fuel Oil Specifications: Specificationsfor: 
gravity and ‘refinement in the require- _ The revised specifications for fuel oils Non- Rigid thyl 
ments for -test specimens, and cal carry S.T.M. designation, D 396- (D 743-44 T 
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THE: MEETING arranged by two, who were availa ible for week-end — 


yuthern California Dis- only—* two men were 


n of the recent visit of keep one ‘right side’ up, a as he was 


and Executive Secretary 90 years old, and a third to keep 
Warwick to that area was a jointly the other out of jail,” Duryea related. 
sponsored affair with the Los Angeles After. surviving valve trouble and a 
sections of the Society of Automotive broken connecting rod on race d: uy, the 
3 _ Engineers and The American n Society of | machine made the starting line on time F 
Mechanical E ngineers. has ‘spent the remainder of its 
A. Boyd, President of the AS.- “mechanical career in the Smith- 
M deliv rered | his Research on Mate-— sonian Institute. By way of 
rials and Mechanisms” paper, S.A.E’s on modern passenger design, he 
technical chairman E. Emmons _ opined that the industry could grant 
‘ humorously ‘introduced the greats and two boons by eliminating chrome gl: are 
past greats of both societies present and by moving the windshield farther 
and J. Frank Duryea, in person, r re- away from the driver. In ¢ cnn 
lated the w: artime difficulties o of getting Duryea praised the | and 


his third Duryea in running condition other societies for carrying on om e tras ‘J. Frank Dury 
th the 50th Anniversary of the memor- lition of scientific progress. 
able 1895. Chicago- -Evanston horseless There were about 150 present 
carriage race. E. Emmons of the Texas Company 
It was fitting that S.A. E.’s Welling- ee Vice-Chairman of both the Southern 1 ac ' 
ton Miller, famous for his collection of California sections of AS.T.M.  Fanging th this joint 
-_horseless carriages and historical auto- S.A.E., introduced Messrs. W 
motiv equipment, shoul 1 introduce who ) spoke briefly, and resident Boyd. 
Mr. Duryea. . “The first thousand Mr. Emmons referred to Mr. Boyd’ 
 Duryeas were turned out with less effort | work as co-discoverer of the anti-knock _ 
than it took to recondition | Number effects of liquid compounds of lead 
Three for this race Duryea_s: said. which was perfected just 25 years ago. 
side engine casting and fitting difficul- — Portions of Mr. Boyd’s address are 


historica il accuracy required the printed elsewhere in this Buu LLETIN. 


services of a whee elwright and a leather oR _B. Stringfield, Chairman, and H. 


dashboard finisher. Regarding these’ Jewell, Secretary, of the A.S.T.M. 


ay, 


Head Table at ‘The | California 


< 


uf 
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AS I. M. Officers at Joint Meeting of Northern em Calorie introduce the party sitting at his st} 


at the dinner table. In this Way the 
-members_ became acqui iainted one 


‘wa Executive Secret ary C. L. Warwie x. 130 for the technical session which fol- (Dr. Cattaneo introduced Mr. Wan ars 
_were present at a joint meeting of the lowed the dinner, ren _ McBryde, presented an 
Northern California District of the Dr. A. G. Cattaneo, Shell Develop-  AS:M-E. award to Dr. Stephen P. 


: iety and San F rancisco Section of | ment Co., Chi iirman of the local section © ae, chain =i 


The ‘Society of Mechanica of A.S.M. , opened the meeting at the cand» Applied Mechanics, Stanford Unj- 
5 versity, and well-known authority on 


at the San Francisco ke Club, guest speakers. In “accordance with vibration problems and author of nu. 


conclusion of the dinner, introducing the 
About one hundred members attended A. S. M practice he had each momber “merous books and technical p: 


and related problems. 
At the technical meeting which a a 
low ed the dinner, Dr. Cattaneo turned — 
the meeting over to Mr. Dozier F ‘inley, i 
local yhairman of of the A.S. T.M. who 
introdue ed the guest speakers. 
Warwick spoke on the research 
whic is being sponsored by the 
M., his subject being ‘ “Researe h and 
Stand: ation in A.S.T.M.’ 
_ The principal address of the evening 
: was made by President T. A. Boyd, 
_ who spoke on the subject ‘ “Resear ier on 
Materials and Mechanisms.” 
Boyd’s talk was extremely well ree =n 
by the assembly. His subject ine luded - 
locomotives on railroads through the 
medium of research and also touched on 
elopment of atomic energy 
through the same medium. Portions 
the address which Mr. | ‘Boyd 
sented appear elsewhere in this BuLue- 


“aa Outstanding: Meetings i in ‘Cleveland on Rese 
Aha. the auspices of the , Speakers, and other present. local arr: rangements were handed 
District there was held at the There were about and 4 Secretary Ray T. Bayless while Prof. 
, on Cleveland Engineering Society on “April guests : at the technic ion Harry Churehill of Case was 1 us resp 
7 a most interesting on the District Chairman Arthur J. Tuscany for procuring 
= «presided at the “meeting. of the Dr. Prutton. 
on the subject “E verybody’s Doing It 
_ Now,” and Dr. C. F. Prutton, of Case 
Institute of Technology, covering 
alue _of in Industry.’ 


I 
( 
0 
a 
I 


“subject. of the ad ress Mr. 
are published elsewher re in this 
Buuierin. Dr. Prutton ‘emphasized 
his topic by citing various case histories 
based on his extensive experience in in eh 
field of lubricants, rubber, and other 
products. He has been Head of the De | 
 partme: it of Chemistry at Case Insti- 
tute since 1935, and was for sev veral 7 
years Chief of the Process Development. 


Prutton 


Prior to the was an in- 
form: al dinner council-_ 
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Boyd an an d Curtis at St. Louis District on 


= Tue St. "District 


its sole meeting of the year on the = pays ‘dividends is 
evening of April 9, 1948, at the Engi- _ by many as the best investment. Por- 
neers’ Club of St. Louis. — T. A. Boyd, tions of the address which Mr. Boyd | al 
President of the A 3S. T.M. and J. presented appent — 
Chemical Co., were the speakers. Each . = ‘Mr. Curtis described the organization ; 
ke on the subject 0 of research. 7 of research at Monsanto. | In the > chemi- ‘a 
~ Before the meeting a a dinner was hel l, cal indus try obsolescence js a ajor 
attended by members of the problem: A compound may beafavor- 
Council, guests, and Mr. Boyd. ite of the market o one day only to a 
In his address, Mr. Boyd emphasized superseded by some e other the following “ ieee «1 
phenomenal growth and increasing day. Hence, researe must be going RJ. Curtis 
importance | of research throughout in- constantly. To this end, ninety attended the talks 
dustry. Such growth : and importance, se into has several, not just o one, research - Meeting ar arrangements were handled — ; 
however, is relative to the p: ut research staffs, each of which works independ- — by the St. Louis District officers: Chair- 
has played i in the past. As far as the ently in its respectiv e field, but the Univ 
future is concerned, much rem: Lins to work is ae ited by a central com- 
be done. Another point of interest mittee, 


Japan Through 


Two the modern production methods that 
nical talks featured the meeting in Pitts- Fs “an tus” of the iron ak aed a a are used and on the complete production — 
burgh on April 26 ‘sponsored by the industry. He emphasized the need for — of aluminum from ore to the finished a 
Pittsburgh District. T. Barron, importing raw materials and the meth-— iteris il in Si 
Chief Mets allurgical Engineer (Retired) ods used by the Japanese to conserve 
of the Carnegie-Hlinois ‘Steei Corp., and utilize all scrap. At the time of his 
and W W. Wentz, Staff Metallurgist, inspection the steel industry was oper- _not in serv ice | before the end 
ig 
Aluminum Company of America, who ating at between 10 and 15 p per cent of the ar. His talk was illdstrated with — 
had visited Japan in recent months, i its prewar capacity and it was ques- — coloy thie showing not only the indus- 
were the two speakers. tionable as to when a greater capacity _trial plants and their present develop-— 
About 110 members and guests were could be obtained ‘ment, but existing conditions in 
pesent at the meeting inc luding about = Mr. Wi entz’s té alk we is primarly on — arious cities he had visited. ‘nat aw 
40 ladies who, it is reported, were much | aluminum produc tion. While he had The Pittsburgh District Council 
on 
interested in the comments by Messrs. inspected some other non-ferrous metal headed by 4: J. Be owman, Chairman, in 
Barron and Wentz. The meeting was plants, he was chiefly interested in the and M. D. Baker, Secretary, made all 


held in Mellon Institute Auditorium. one aluminum plants. He ¢ ommented on arrangements for the meeting. 


W.W. Wentz 


T. Barron 
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ago District A \ranges Panel on an Value of accepted. Die casting 
peci ications in Fro uction and smelters, and die casting users have 
cooperated to an extent unique in Amer. a 
‘THroucH the interest of indirect calculations from composi- “Me ane the e ements on various alloys, com 


; . Chicago ‘District, tion. This method has since been accepted were conducted at a number of differen 
Socie ty ‘sponsored one of fifty -four: pan- 48 standard. The testing technique has: casos 
: which had been arranged as’ the been coveted by AS.T. M. designation A_ American and current specifi. 
Chicago o Technical Societies Council (255 (End-Quench Test for Hardenability). die 

Conference at the Hotel Stevens on _ During the war, emergency steels were _ fifteen years’ exposure of die cast samples 
Pa March 22-24, inclusive. The A.S.T.M. 


sele cted on the are of duplicating the Details of the effect of these exposures on 4 
Panel, T- 26, featured by 


< hardenability of the previously used stee a ; both zine and aluminum alloys are 
Since then the A.LS.I. has proposed a ‘“¢ ented. These tests prove that die cash — 


factt 
three leaders in their fields on the sub-_ scheme of specifying steels on both chem- produced | “tod: the leading Tl 
ject “The Value of Specifications in ical analysis and hardenability. These alloys corresponding to AS.T.M. speci in g 
Production.’ ’ The titles: of specifications | permit slightly wider ranges are a valuable and permanent 
and the sr speakers follow: of analysis, so far as individual elements _ engineering m: al in automobiles, house. the | 
are concerned, but a closer control of total utilities, business and | The 
Buying Steel by Hardenability and by composition harde ns ibility. ite ye hume rous other produc ts. of te 

¢ 
Composition Specifications—Harry A recent survey made by the S.A.E. Chemical and mechanical limits set by mits 
Knowlton, Materials and Standards Division on Hardenability has shown a = 1e specifications and confirmed by com| 
Engineer, International HarvesterCo. general trend in the automotive industry xposure tests indicate dependable alloys and 


of both zine and aluminum are in indus 
trial use today. Extensive war uses of die 


_ Development of Modern Alloy for Die 


toward the purchase of alloy steel on speci- 
Castings—Donald L. Colwell , Sales 


fications cove ring both | analysis 


Engineer, Apex Smelting Co. hardenability. Over half of the steel castings were described, and a newly dp 
"Selection Control of Plastics— users replying to the questionnaire are ve loped automobile engine, die cast of 
Harvey A. Anderson, Raw Materials purchasing steels under the ‘“H’’ band —aluminum,wasnoted, 
ngineer, Western Eh ‘lectric Co. hardenability specifications. The use of The author pointed out th ut the present 


trend for ss producti 
saving devices promises 
of die castings and the die casting process — 


Synopses of the papers appear seer. 7 


these specifications should eliminate about and labor 


3 per cent of the heats of steel which are 
the lowest in harde nability, and another 


~The honorary chairm: an of the meet- 

_ ing was Charles H. Percy, Secretary of 3 per cent which are the highest. About ithe future. Its suecess must be based on 

the Bell & Howell Co. He introduced 96-97 per cent of the heats will the al ‘control of of 
the echnical chairman with appropri-_ as those previously purchased under 
ate remarks on the use of specifications specifications for composition. Neverthe- 

the engineering of motion picture less about half of the users have found 

equipment. The technical pr airm: that the use of hardenability specifications Selection. end Control of of Plastics 


was J. J. Kanter, of the Crane Co., has reduced the number of rejections due — _ 

C hairman- of AS T. M. Chicago to failure to meet minimum hardness speci- ANDERSON 
Colwell, fications. Less trouble in meeting cross- 


sectional hardness requirements has also ‘Tex of 
- b¢ I > 

been reported. Similarly, difficulties due P 


man of the District’s Program Commit- 4 
> > 

tee, set up the program for the A.S.T. M. distortion and cracking have been whieh chemical 

& session and followed through on various duced. dustry known as synthetic resins 
products made from resins, has gone 

other matters. G. E. Stryker, District On the whole, it seems to be 

Secretary, also cooperated. The A. aa the use of ‘band specifications 

T.M. District “Council | partie ipates has eliminated the small per cent of heats 


through the customary “cycle. usual for 
new materials: first, purel shases were 
based on supplier rs product names and 
the supplie rs’ ‘statements; next came the 
purchase of suppliers’ products in line 

with specification requirements; and f 
tailor-made products were developed 
accordance with customers’ 


bs 

tively in the work of the Chicago Tech- — _ of steel, , which have caused the — 

aa nical Societies’ group and has had a amount’ of trouble in the he ‘at ‘treating — 
part in all of conferences es tha at 


tions. Tool steels, die castings, and stain- 
of Modern Alloys for gone through somewhat 


‘Buying Steel Herdenebility ond by 


‘Composition Specifications 


There: are numerous analogies between 


International | Harvester — me ‘tals and plastics. The thermosetting 


“Company THe die industry plastics might be compared with ferrous 
enjoyed a phenomenal growth over the metals, where there is a maximum volt 

cor THe physical properties, past two decades or so. The two prin- = ensuing lower costs and maximum 

such hardness and toughness, of many cipal alloys used are based on zine and on  stre ngth for resisting impact and wear but 

steel parts are produced by hardening and ‘aluminum. The quantity of zinc used has involving some difficulties in 

tempering. The response to these treat- _ increased from 10,000 tons in 1923, which | The thermoplastic materials, w hich can 

ments depends upon the hardenability of was 2 per cent of the total zine, to 205 ,000 — be resoftened by heat, might be compared 

‘the steel, which in turn is affected by the _ _ tons” in 1946, which represented 26 per . broadly to the non-ferrous field where the 

temperature for working is lower and fabri- 


chemical composition. Consequently for cent of the total zine for that year. 

ay many years steel has been purchased ona —sT*‘here: are several reasons for this phe- = cation is somewhat more economical and 

_ basis of chemical composition. It has” nomenal growth, and one of these is the ae there is a wide variety of materials. 
ee been found, however, that the total com- development of suitable alloys. A.S.T.M. _ Plastics must meet rather wide demands, 

ae I position is of much more importance aa Mecioene B-6 on Die Cast Metals and — for example relatively short life whee 

the actual percentage of any particular Alloys, organized in 1925, has sponsored re may be anticipated numerous 

element. About ten years ago Jominy a research program which has led to speci- placement parts and considerable mail 

devised a method for testing hardenability fications for both zine and aluminum ~~ tenance, extending to ‘such fields as rail 

of steel directly, rather than die casting alloys which are univer- road, utility’ and 
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cluding telephones, whe re long trouble- 


free life with low cost: maintenance is re- 


quired. 


speaker “gave examples from the 


telephone equipment field of extensive — 


i plastics find a growing use in the _ modification, in 


or flow resistance ; 


yse of both thermosetting and thermo- 
plastic maierials, both molding 


telephone plant. These might be me- 
chanical strength and resistance to wear 
or, their properties as 


electrical insulators; ‘or economical manu- 


facturing and pleasing appearance. 


the Society’ s work for over thirty years. 
| The Society has built up a great backlog 


The speaker’s company’s 
in general are based on -A.S.T.M. stand- 
ards, the Bell System having cooperated in 


of testing methods, the use of which per- 
mits controlled “appraisal of properties o 


common standards and competitive buying 


without jeopardizing of product quality. 


Each specification contains scope, re-— 


quirements, molding of specimens, meth- 


pound specifications have 
pression-molded specimens for tensile, 


creased use of injection molding i 


me M 


ost the ‘rmoplas astic mol ling 
specified com- 
compression, flexural, impact, flow, and | 
electrical tests but tendenc "y now with in- 
to use 


injection-molded test specimen 


ne Has Ce: 


competing materials and permits supplier 
and customer appraisal qu: by 


T.M. 


THE ACCOMPANYING 


eas of the various A.S.T. M. 

"Districts as established by the Admin- 
istrative Committee on District Activi- 
in cooperation with the respective 
_ District Councils. While the various — 

boundaries may 
general 


they will remain — 
as shown on the map. ahah clea 
For some time the Administrative 
‘Committee, which is responsible for a d- 
ministrative and coordination of 
_ trict activities, has felt it desirable to 
bring more of the membership into the 
districts and accordingly there has been 
a considerable expansion, particularly i in 
some of the midwest areas. It will be 
noted that most of | the northeast and 
north» central portions of the country 
= covered, and a high percent: ge of the 
S.T. '.M. membership is is now included : 
in districts. recent. count would 
_ indicate that about 85 to 90 per cent of 


membership i in the United States 
3 of test, ‘sampling and packing require- included in the thirteen districts that oe ton No. 12 has been changed to 14 and 


chav e been established. 


The ree pent ‘district, ‘the Ohio 


Valley, has not yet been form: uly or- 
oma but a council pro tem has been | 
pase 
~ appointed and organization is pending. 
_ When the 1947 Year Book was issued | 


in the fall, the new district areas 


Areas De 
map 


ba indicate the respectiv re districts and the 


= 
Map Makers, Publishers, L New Y ork. company dove much | of the re-draw 
ing and art work on drawings used in A.S.T.M. publications, 


everai Lxpan 
vere anticipated and the Year Book — 
indicates by key numbers in which dis- 
tricts most of the members are loc: a 
‘The following arbitrary key numbers 
_ approxim: ate number of members and 


be subject to some committee members are noted. 


New Y ork | (D 1 


Chica ago (D 5). 
Detroit (D6) 
Southern California (D7). . 
Northern California (D 8) 
W. New York-Ontario (D 10). 


D. C. these are same 

as used in the Year Book and are the 
ones which appear on the A.S.T.M. 
mailing plates. However, the Washing- 3 


the new Ohio Valley is assigned No. 15 | 
because Nos. 12 and 13 were reserved 
_ by our printer for mailing classifications. 


W hile the Year Book indicates that 


Southwest Ohio was in the Clevel: and 
District, this will, of course, be eed ne 
in ‘the next Year Book. 


i 
i 
of 
en 
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od 
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Map published through the courtesy of 


Materials. to o be jointly by the / A.S.T.M Wes New Canadian society in . Ne 
of Joint Meeting with Canadian Engi- York-Ontario District and the Niagara of the English Electric Co, 
neers Peninsula Branch of the E ngineering | Catherine’s, who Vice- -Chairman 


‘THe subject of m: Institute of ‘Canada, Maye er, of the Ni: agara Peninsula Section. 
for g gas tur is to be covered by Dr. Buffalo Public L and 0. WwW Ells, Gordon has been associated with 6401 
RB. Gordon, Manager of Metallurgical Ontario Research Foundation, Toronto, W estinghouse Laboratories for almost x; 
Dev elopment Department, esting- and Vice-Chairman, years, first in the Research Labor. | pany 
house E'ectric Corp., Pittsburgh, at a spectively. » Of the AS S.T.M. "District, tories, and for the past several 
_ ‘meeting in Niagara Falls, Ontario, on dev eloped plans for the meeting some ~ working on materials for _—— tempers. 
“May 27. This meeting is sponsored me ago, cooperating of the and such service. 


= 


HEN one attempts to pre XVIII. The Petroleum and Its Products 
sent concisely an adequate evaluation of Service: personnel and facili- Ne 1th Edition of 


Translating re search results Compilation of “Standard Methods for an 


outstanding _ authorities in their field new ts and fac- Testing Petroleum and Its Produets” _™ 


functioning as a team under r a capable procedures issued by the British Institute of 
editor-in-chief, he is confronted with a -By-products of research Petroleum, has just been received. In a 
‘real problem. He can always resort to the valuating the results of Te- addition to listines of the Kre 

a statement that the best way to ap ‘ef the Institute’s Sts andardization Co 
preciate this book is to purchase a copy XXII. The research director’s “mittee and ‘exten 
and study it, with assurance that there sponsibility in determining th rupert oom 
will be almost certainly full value received =. the company’s patent policy of the committee, the book gives the. © 


a XXIII. Pattern of collaboration be- a 122 methods issued under the Institute's 5%! 
tween the research depart-— auspices. Many of these are closely paral- 
tly ment and the patent depart- _lel or identical with A.S.T.M. standards 


for the investment. Nevertheless some 
brief description is de sirable. cs 


XXIv. Li alties, and patent fact, the Institute’s group and D-2 are in| 
steadily growing since it was fostered by pools | 


‘ ‘t. New me 
the E ngineering and Researe h Division of Relations with the public and constant contact. New methods included Var 


for the first time the following: W 
the var ious ¢ hapters of this. most inte rest- XXVIL Relations with the educ icational 
{ng publication. Dr. C. C. Furnas, ‘system ing of Aviation Fuels (Rich Mixture) 
II. Relations with other firms an¢d Lead, Copper and Iron in L ubric ating 
rector of Cornell Aeronautical Laborator 


widely k _, industry Oil Separation on Storaze of Grease, Bou 
= hie fac "Th in and Eu- Spectrographic Analysis of Inorganic} in 
objectives of the volume are the same as XXIX, x. and problems for the Kra 
f the Institute itself, ly, t cover the following: Corrosion Test for) “5, 
“more effective organization, administra- ent _ Content of Crankease Oils (Diesel! Rar. 
tion and operation of industrial research, Most of the chapters -Diluent), -Distiflation of Cutback} 


stimulate a better understanding of re- refere neces, and much of the information Bitumen and Road Oil, Ignition Quality 
_ search as a force in our national activities, | and data are condented in readable charts _ 


Diesel Fuel, Knock-Rating of Aviation} § 
% to promote high standards in the field and tables. An appendix of 18 pages lists Fuels (Weak Mixture). Rating d | 
industrial research. Since chapter 


additional references, classified ace cording — Motor Fuel, Penetration of Greases and 
headings are the best means of outlining — to topics covered. Petroleum, Saponifiable Matter, Smoke 
_ a publication, they follow: his introductory yter on the pont 
philosophy and objectives philosophy and. objectives of research 2 Oils, With a detailed subject index and 
rese in industry. Dr. Furnas admits that research tables of contents, one an alphi-| ag 
The research laboratory as an cannot be defined in any universal, ac- betical listing, the other a numerical list | 
mnie operating ere of the | 7 _ ceptable manner, but does indicate there ing, this 670-paze ‘book in heavy paper 
peompany is good agreement that “research is the cover, page size 5} by 8} in. , ean be ob 
di b observatip m and study of the laws and tgined from A.S.T.M. Headquarters, Den 
1e research of nature and/or the applica- 
V. Organization charts in theory P / PP 1916 Race St., Philadelphia 3, Pa., a 


tion of findings to new devices, ma- 


VI. The research program terials, processes , or to ‘the improve- For those who use this British publica-| He 
y II. Selecting projects for ane . ment of ‘those which already exist.” The tion regularly it is of interest to note that Be 
The research — concluding chapter by Paul D. V. _Man- 


the Institute does not plan another edi) yoy 
Research reports answers the question “What is the tion until October, 1949, when an er) Ge 


_Characte risties of the research goal of all Research?” in this fashion: editing job ‘will have beet tor 

man and the research atmos- “Jt is certainly the developme nt of better complet 

phere of living i in this universe of which we 

4 XI. Qualifications, training, apti- are a part—not for just a few but for all.” >. En 

ae aie trial research personnel _ n between these two chapters is a wealth La 
Procurement and selection of of information and data and opinions tha Seno 
4 research personnel should be of intense interest and of real 

~ Salary policy to everyone concerned with research, Mi 
Personnel | volicies and persone no matter of what kind or in what fields 
it may be. There are many well-selected 
XV. Professional growth of re- charts, _ tables, and forms which supple- ms 


search man 


s Id k 
XV I. The location, design, and con- am the text. ‘The Institute should il 


yngratulated on sponsoring this -publica- 
tion. Copies can be obtained from D. V an 
The tools of ostrand Co., Ine., 250 Ave., East 
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to o April 26, 1948 
‘The following 108 members Ww were 
dected from March 2, 1948 to April 26, 


making total membership 


liam L. Glowacki, Research Chemical 
Engineer, 250 Stuart St., Boston 16, Mass. 
Haarrz-Mason, INc., Laurence R. Clarke, 
Factory Manager, 270 Pleasant St., 
JAMESON, F., Chemist, Common- 
wealth Supplies Amesbury, Mass. 


Crrzens Gas Coxe Urmrry, C. 
Holmes, Chief Chemist, 49 8. Penneyivanis, 
§t., Indianapolis 9, Ind. 


Davis, Epwtn H., President, New York 


vith ot ‘Westland "Sales Co., , 150 E. Broad 8t., — 
Dost Names are arranged alphabetically—com- om LAURENCE C., Chief Chemist, G. Wester, Metallurgical Engi- 
ora. pan y members first, then 785, Avon, Mass, neer, The William Powell Co., plant 2, 
Chicago District JouNn B., Testing Engineer, City of 
ndianapolis ept. of Engineering, 402 


Philadelphia District Das 
CAN Sravcrorar Propucts 

_ E. C. Shuman, Director of Research, Pp 
Drawer F,Beriin,N.J. 


‘Hoyt P. Steele, Executive ‘Vice-President, 
Ford, Corp., F. C. Doughman, Chief 


Keystone AspHatt FRopucts Co., B. W 
Pocock, Director of Research, Sixteenth E.ectric Co., 

'S East of State, Chicago Heights, Til. a P. S. Kingsley, Metallurgical Engi- 


Davip Freperic, 511 W. “Green neer, Works Laboratory, 5 Lawrence St., Dron, J. H., Director of Research, Textile 

Kann, J. Kesner, Director, Laboratories RCULES Fivter Corp., George F. Bla- 

s for and Development, Spiegel, Inc., sius, Vice-President and Technical Direc- onrMerer, Grorce E., Power Con 
W. Thirty-fifth St., Chicago 9, Tl tor, 204-208 Twenty- first Ave. sultant, E. I. du Pont de Nemours 

cts, 


Kian, Stantey C., Chief Engineer, Delta- 
‘Star Electric Co., 2437 W. Fulton St., 

. In| Chicago 12, Il. 
onnel | KREBS, CHARLES Chief Chemist, Atlas 7 
| Chicago, Ill. Manager, 200 Ave., New York 10, 
eport | ScuuinK, Metvin J., Chemist, Altorfer Bros. 

the  Co.,Peoria8, Til. 
STALLMEYER, James Epwarp, 


EncIneer Ina, Inc., 8.2 M. Shackell, 
President, 40 Somerset St., Plainfield 


KaNaven, G. A., Chief Operations | Chemist, 
ulcanized Rubber and Plastics Co. 

Lewis, EvERett- VERNON, Research Asso- 
ciate, E, I. du Pont de Nemours and Con . 
Inc., Experimental Station, - Wilmington, q 


Engi- 


Research  neer, W. S. Co Broadway, Del. For mail: 109 North Rd., Linda- 

_ Assistant, University of Illinois, Urbana, Ill. New York 7, N. Y. mere, W ilmington 
paral. For mail: 419 Newman Hall, 604 E. ‘Frevprne, Hanoip, Textile s. Martin H., Technical Director, 
dards Armory Ave., Champaign, Ill. [J] Customs , 201 Varick ‘St. American Aniline and Extract Co. , Ve 
oh Trorano, A. R. , Professor of Metallurgy, p New York 14, N. Y. a nango and F Sts., Philadelphia 34, Pa. 1" 
are i | Notre Dame, Notre Dame, Ind. Plant Manager, Richmond Screw Anchor 
luded | Varrer, E., Combustion Engineer, Co., Ine., 820 Liberty Ave., Brooklyn, i 
Rat Ave., 4, L., Assistant: _ Treasurer, JoHN, Coal Preparation Engineer, 

ture), Distric i. 4 D., Manager, Technical Service Pittsburg, Kans. For mail: 101 

second St., New York 17, NAGEL, ILLIAM Lie etallurgist and 
rease,| Bousky, SaMvuEL, ‘Supervisor, Product Test- 
ganic ing Lab., Jack & Heintz Precision Indus- Inspector, 


bia Jones, ArTuur A., Supervisor, Engineering Irvin Works, Box 878, Dravosburg, Pa. 

tries Inc., Cleveland 1,Ohio, : 

Laboratories, Anaconda Wi and Cable Pautin, G. W., Allegheny Ludlum Steel 
Krauss, W. W., Research Engineer, Re- est Leechburg | Div., West 


st for Hastings-on-Hudson 6, Y. For Jiv., Wes 
Diese Rarr, R. D., President, The I Diamond AR, Cuarins Senior Fellow, Mel- 


land Cement Co., Middle Branch, Ohio. _ Kuerprenst, Henry Wooprow, Develop- = ith Ave., Pittsburgh 13, 


thack T. L.. The Wel- Met ment Engineer, United Aircraft Corp., Paw, 


uslity} —Co., 110 Gougler Ave., Kent, Ohio. i Chance Vought Aircraft, Stratford, Conn. PR 
iation SrieR, H. Cuay, Vice-President, For mail: 1248 Hancock St., Brooklyn 27 ‘Engineer, We Electric Corp., 


ing of Tube Corp. of Ohio, Box 1062, Statioa _ N.Y. =e 


pl list-| .Midland,Miche 

CoweELL, Joun, Head of Works Labora- 
paper ’ tory, National Carbon Co., Inc., Fostoria, 
arters, Derrorr, Crry or, DEPARTMENT OF 
at Works, George R. Thompson, City Engi- 

"| neer, City, Hall, Detroit. 26, Mich. 

ublica-} Head, R. C. Mahon Co., Detroit, Mich. - 


ad stone Products Corporation of America, tional Tube Co., Christy Park W orks, 
W 
_A. Boley, Assistant Director of Structural Staton, Kansas City 2,Mo. 
Sarr, Ropert, Electronic Development 
W. R, Chief Metallurgi st, The 


9 Licnty, Paut E., Spectr ographer, Lime- -Raas, Frep C., Chief Metallurgist, Na- 
og Lime el Research Lab., R. D. 1, New- ate 
x and Dow Corninc Corp. = Man- holm Co. of America, Inc., 1 E. Forty 
alpha- ager, Product Engineering Dept., Box 592 fourth St. »NewYork17,N.¥. K.. E 
cp Black Veatch, 4706 Broadway, Kansas 
NEERING AND Appiiep MeEcHANIcs, Bruno City, Mo, For mail: Box 8181 
‘ Research, 99 Livingston St., Brooklyn 2, 
‘eh Engineer, Photovolt Corp., 95 Madison 
& Ave., New York, N. Y. For mail: 40 ‘National’ Supply Co., Box 28, orrance, = 


Argyle Rd., Brooklyn 18, N. Y. 
“Suz, W. A., Superintendent, Somers Brass ‘SouTHARD, JonHn C., of 


re that) Borgman 1 Rd., 
ton Woo 8, Mic 
Er ed McMaster, Warpiey D. Head, Co., Ine., 94 Baldwin Ave., Waternary 86, Solar Aircraft Co. 2200 Pacific Highway, 
yn General Chemical Dept., Research labore San Diego 12, Calif. 
» beet, tories Division, General Motors Corp., TopTscHINDER, Sales Manager, Koeh- 
Box 188, Nortl ler Instrument Co., 168-56 Douglas Ave, 
Patensow, L aRor Chemical WwW aters, J. &., Technical Assistant to Plant 
Engineer, Michigan State Highway Dept., Manager, General Cable 26 Wash- Hampron Roaps_ LABORATORIES, 
lensing, Mich. For mail: 407-B Hickory St., Perth Amboy, N.J italey ane Ney 
ty-fift e ews, Va 
J. 8. Division Chemicll ‘Box 1249, "galiabury, 
ingineer, Socony-Vacuum Oil Co., Inc. N.C. 
4 


mail: 3 y tainer Laboratories, Inc., 151 New Mont- _ 
54 N. Main , Ply Mich. Civil Engineering, | North Carolina State 


gomery St., San Francisco 5, Calif. 
AW, Srewart H. ., Student, Stockton College, Dept. of Civil Engineering, 
Top», H., 


Junior College, , Stockton, 
mail: 425 Lexington Ave., Stockton, Parks-Cramer Co. 
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‘Western New York ‘Ontario District 


ILLIAN O., Assistant Professor of al Stav Solinova 7, 

_ Home Economies, Textile Research, South 9 
GRONNINGSATER, ANTON, Consulting Metal- 7 Dakota State College, Brookings, S. Dak. | 

urgist, Faleonbridge Nickel Mines, Ltd. mail: Box 25, College Station, Brook- 


7, Praghe-De Vice 
Civil E ngineer, Sven 

Standard, Stockholm 7, 


Karvsom, N. G. R., 
-etroleum 


Czechoslovakia. 


Canada. L "Onsen, Roper C., Professor of Chemistry, Evie, Manager, Delta Trading Co. 
Higpoow, F. Gorpon, Chemist, Brantford Lutheran College, Parkland, W ash. Steel Mill Division, Box 445, 18 Sh. Emaj 

Roofing Co., » Li Ltd., Brantford d, Ont., For mail: Box 796, Parkland, W. ash. ‘af Dine, Cairo, Egypt. 
Canada. -Sopay, Frank Research Director, Lion Lepace, L. J. C., Director, Sambre-Escayt, | 


Maycock, N. P., Chief Inspector, The Steel Bes Oil Co., Research Div., El Dorado, Ark. Bis ~ §. A., Hemixem near Antwerp, Belgium | 
Co. of Canada, _Ltd., Swansea _ Works, TrecHnica Lisrary, U. AIR Force, A. J. LOozANO ALBERTO Garcia, Chief of Tegh. 

Swansea, Ont., Canada. For mail: 1926 Winter, Purchasing Otticer, Air Proving Department, Ofieina de la Industrig Vii 

Bloor S8t., W., Apt. Ont. Ground Command, Eglin Field, Fla. Cemento, Bolivar 23 desp. 309, Mexico, | 


4 LEONARD Channiat, Hewitt- "Engineering, University of Oklahoma G., Refinery Superintendent, Anglo. 

“Ine, (2400 Kensington Ave. Norman, Okla. For mail: = American Oil Co., Ltd., Refinery Dept, du 

Norman, Okla. [J] Fawley, Southampton, England. 


AMA Pou Inst., Main PerTROLEOS MExXIcANos, Superintendent, _PESENTI, “Caso, Director, Italee. 

of Refining, Bell Oil and Gas Co., Box Ssaw-Perrie, Lrv., Hugh Miller, Director, ief Chemist, 
2007, Tulsa, North Hillington, Glasgow, S. W. 2, Scot. 
James L., Senior Testing Engineer, ia. E Un 
acific Islands Engineers, Box 2, Station _Apur, Prapaakar B., Chemical Engineer, RIM, ingineer,, niversal Oil Prod. 

10,Guam,Guam. Associated Cement Co., Ltd. Ad- o., 18 Dorset House, Jloucester Pi, 


‘ona Alle dg 2 London N. W. 1, Engiand. j= 

‘Baru, James, Chief Metallurgist, Acton Alaska. 

323 N, Maple "St. Led., Chase Rd., Londoa N. W. 10, VINCENTELLI, NTONIO rotessor_ of 


Grorce M., W orks Carbide Cr Warn F., ‘Chemical Engi- de V Pr 
and Carbon Chemicals Corp., Texas City, sheer, Industria Paulista Vidro Plano Ltda., a orte 5, 
_ Av. Sta. Marina 649, Sao Paulo, Brazil. aracas, Veneguela. [J] wit 


Wesrsrook, A. T., -Metallurgist, Research 
Viner W?, Chiet 1 In- CaMEnon, Dovetas A., Technical Super, and Development Dept., Canadian Na | 0 


‘Spector, Officer in C harge of Construction, intendent, Turner & Newall (C anada) 
Marianas Area, Bureau of Yards and 5000 Hochelaga St., Montreal, P. 360 McGill ‘St., 

Fleet Post Office, San Francisco, Ca Cali Bepricu, Director, Vyzkumny a 
Technical Director Ralph L. Wilcox has been elected Vice, 


g the « ac- 


tivities of our members will be pan 


eomed for inclusion in 


of the Thibaut & Walker Co.; Westfield, | President in charge of Industrial Sales Li 

N. J., was recently elected Vic e-President Engineering for the Gerity-Michigan 
of the company. He also continues as —Corp., , Adrian, Mich. He previously 
Technical Director. served in the capacity of Detroit Divi 
Alfred E . Roberts has retired from Bull sional Manager for the Company. a 


‘James E. Pollak has been appointed «& Roberts, Inc., Consulting Chemists, H. P. Ferguson, Chief, Refining Control 
Manager, Construction Materials, South- York City. | Div., Standard Oil Co. of Ohio, presented 
Steel Rolling Mills, Los Angeles. C. H. Wastle, formerly Chief Chemist, “Review of Current A.S.T.M. Activ 
formerly had been an executive Harrisons Crosfield (Canada), ties” at a Joint Meeting “of the Depart Cor 

Poll: ak Steel Cincinnati. oronto, is now assoc ciated with Durham ment. of Manufacture and the Depart die« 
‘Tra S. Latimer, for the past Chemicals (Canada), Ltd., ‘La ment of Standards and Tests of the Ne tacl 
associated with Rotary Electric Steel Co., ‘Madeleine, Province of Quebec. tional Petroleum Association, at the A® shiy 

Detroit, as Metallurgical Engineer er Sales 


S. Elliott, formerly of the Materials sociation’ Annual Meeting in Cleveland) 

Metallurgist and District Section, New York City Department of April. AS 
Chicago, has been appointed Public Works, is now a consulting engineer Jason Clifford Yates, formerly Asst.) hag 
4 od tive for the Plymouth Steel Co., Detroit. Boo ene ils and is continuing with the = Materials E ngineer, National Bureau of io ( 
LaQue of the Corrosion’ Engineer- Engineering Division of the Department Stand: ards, Washington, D. C., is 
Section, Development & Research where he is working on sanitation studies. Materials Engineer, Alpha Portland Ce! tary 
— Intern: ational Nickel Co., Inc. _ Robert F. Mehl, Head of the Depart- ment Co.,Easton,Pa. mit 
Y¥ ork; has been electe ted President of the E ment of Metallurgical E Sngineering at | Henry Philleo has been named Re mit: 
‘National Association of Corrosion Engi- Carnegie Institute of Technology, de- search . Associate, Dept. of Chemical Stee 

ij. c. Weaver rec ecently received a new 


neering, North Carolina State Colleg men 
London, England, May 5, during the An- Raleigh, N. C. He was previously X-tay| 
appointment with The Sherwin-Williams an nual Meeting of the Iron & Steel Institute Technician with Jack | & Heintz, Ine, Whi 
Co., being placed in charge of integrat ing England. He spoke on the fundamen-— Cleveland, Ohio had 
and routing vehicle and resin problems tals of heat treatment of steel, a subject James Smuck, formerly with Langmuir com 
a among research, development and produc- on which the C.I.T. Metals Research Labo- Paints, Oakville, Ont., Canada, is now Sect 

tion divisions of S-W and its” affiliated = ratory has done extensiv e research dur- _— associated with Donald Inspection, Ltd, | he } 


companies. _ Dr. Weaver has been associ- ing the past ten years. The Hatfield Toronto, in the capacity of Chemist and D-7 
ated with the company for eleven years, Lecture is sponsored by the Sheffield Metallurgist. and 
and, as a member of the staff of the Tech- —-_ University, the Royal Soci ety and the Paul M. Haenni has been appointed Con 
nical Service Department in Cleveland, — ‘Tron & Steel Institute. While in Europe, © - Director, Centre d’Etudes Industrielles, orga 
of his work has been devoted to Dr. Mehl will ‘speak before the Geneva, Switzerland. He was formerly | peor 
varnish problems, which exper Se Swe vedish Metallographers’ Society and the associated with the Aluminium Ltd. Traitr dlect 
well for his new duties. of Technology in Stock- School of Geneva. gear 
David H. Dawson, Director of Sales, 3 holm, Sweden. _Renaldo Stefanell, formerly “Blectrial with 
Pigments De pt., du Pont Co., Newpert, Ss. Van Zile, formerly with the Technical Designer with the _ Americal 
= , was awarded the honorary degree of — cules Powder Co. , Wilmington, Del., aati. of Electrical E ngineers, New 
Doctor of aagineering by the Drexel In- i now affiliated “with the United States York City, is now associated with Aviane 
stitute Testing Co.,Hoboken,N.J.0 | Colombia. . 
ae STM BULLETIN 
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A. Director of Re- 


| 4 A. Frank Tesi is now Asst. to the Direc- Arthur has Indus- 

tor of Merchandising, W. T. Grant Co. 4] trial Textile Specialist, New York Quarter- search, National Malleable and Steel 
c, | New York City. He was previously Staff _ master Purchasing Office, Dept. of the | _ Castings Co., Cleveland, Ohio, has ac- | is =g 
mad Engr., American Standards Assn., New Army, New York City . He was formerly cepted an invitation from the Institute of ; 3 
Textile Technician the Howard British Foundrymen to address that or- 
cau, | William M. Lehmkuhl, formerly Plant Stores Corp., Brooklyn, N. ganization in London on June 9. 

ech, Manager, The Flintkote Co., is now Asst. Me - Herbert J. Baker, formerly of New Or- | Schwartz’s lecture on “Solved and Un “J 

stra | SV ice-President, Masonite Corp., ‘Chicago, _leans, La., is now associated with Corps of ‘solved Problems in the Metallurgy of 


Blackheart Malleable” will be the 
in the Edward Williams series delivered 
annually by distinguished me tallurgists. — 


Lyman Billings, formerly Process Pro- Embassy, Athens, Greece. 


ep, ducts Engineer, Socony V acuum Oil Co. al > Samuel Albert Abrahams is now Mer. ’ ff 

Cambridge, Mass., is now Production Manufacture, The Paraffin Cos., Inc., Dr. Schwarts attended the 1939 
Mgr., Industrial Oil & Chemical Co., Mil- lif. He “conference of the organization 

meryville, Calif. He was previously the E. J. Fox Medal for his con- 

ford, Mass. now Technical Factory Mgr., Plant Rubber and | Asbestos h lleab 

alee George J. Wyrough is now Technical Works, San Francisco. tribution to the literature on malleable 
4, | Salesman, R. E. Carroll, Inc., Trenton, iron, the only time the medal has ever 
N.J, He was prev iously Technical Repre- | King now as bol been award od to anyone not a British 

tora. | sentative, Phillips Petroleum Co., of the etallurgist with the Meta oy - subject. " Dr. Schwartz was Secretary of oo 


Specialties Co., Inc., Buffalo, N. AS.T.M. 


Prod. Gilbert A. Pitman, formerly affiliated Arthur E. Cozens, formerly Chief of En- 4 Iron Castings from 1936 to 1947 and 
with Container Laboratories, ™, an gineering Laboratory Section, Army- presently represents the American Foun- 
llege,| Francisco, is now | Chemist | with The Navy Medical Procurement Office, Car- drymen’s Association in that group. Af- ’ 
_ | Kieckhefer Container Co., Alameda, Calif. lisle Barracks, Pa., has been named i filiated with A.S.T.M. since 1907 he has 

raf ‘James A. Harding has be en named terials Engineer, U. S. Corps of Engineers, been active in many ‘phases ¢ of A.S.T.M. 


| Project Engineer, Schlage Lock Co., San South ‘Pacific Testing Taha, Los Angeles, work, 
rte5,| Francisco. He was formerly associated Calif. J. Warner, formerly Supervising 


a with the Marchant Calculating Machine - Past- President . H. S. Vassar, recently | Engineer, Federal Telecommunication — 
Re -Co., Oakland, Calif. retired frem the Public Service Ele sctric Laboratories, Newark, N. J., has been 
trea, | Helen D. Hoover has joined the and Gas Co. Testing Laboratory, Maple- transferred to the London of the 
| of the International Harvester Mfg. Re- wood, N. J., has been elected an honorary Laboratories. Mr. Warner had been = 
search Laboratory, Chicago, Ill. Shewas member of A.S.T.M. Committee D-9 on active participant for some years in the 
| formerly with the Ahlberg Bearing nee Electrical Insulating Materials, and — = of Committee D-9 on Electrical In- 
mittee D-11 on Rubber and Materials, and of Committee D-20 


Materials. on Plastics, having served as Secretary of 


Daniel L. Ogden has accepted an 
-pointment with The American Metal Co., a John Ulvad, active me mber of Com- the latter group since 1946, wa regretfully — 
mittee D-9 for many years as represe mta-— 


Ltd., New York City. _ He was prev iously te ee these committee connections 


“Assistant Manager, Umted States Metals tive of Otis Elevator Co., has recently on his departure for his new duties in Eng- — 
made Works Manager. = the early partof May, 

ontrol Necrology of the E.E.I. I ine Hardware Subeom-— main He had been honored b 

mittee of the T&D Committee and election to the A. T. M. of Direo-_ 
clive H. Kewpats, Materials Engineer, an active member of A.W.P. A., the 

epart- Consumers Power Co., Jackson, Mich. tional Society of Corrosion Engineers, and Institute re his. through 
died suddenly April 18 a heart at- the A.I.E.E. In his death A.S8.T.M. loses various offices in that organization 

tack, Although | his individual member- _ a most active member who had contributed __ minating with the A.C.I. Presidency in a 

. ‘ “ship i in the Society was dated 1940, Mr. Sey to the advancement of the So- 1937. Mr. Pearson served as a ake 


iously Refining Co., New York. 


— Kendall had been active in the affairs of ciety’s work in the fields in which he w as _ of the A.S.T.M. Committee on Papers and 
AS.T.M. for at least fifteen years. He  anauthority. Publications for six years and rendered 
Asst. | had rendered capable service, particularly outstanding service in the Society 

in Committee B-1 on Wires for Electrical — 4 J. C. Pe PEARSON, ‘Director of Research, publication program — through his con- = ef 

Conductors, of w hich he was the Secre- BS Lehigh Portland Cement Co., Allentown, _ _ tinuing and intensive review of papers in — = 
um, tary and a member of several subecom- Pa. (March 16, 1948). "Affiliated with | his field. He was always willing tor - 
mittees. He also was a membe r of Com-— the Society for just thirty years, | Mr. view the contributions of others and to 


mittee A-5 on Corrosion | of Iron and — Pearson was a most valuable member of _ give them the benefit of his searching 


Engr Steel, serving not only as a _ personal M., contributing notably to the analysis. 
ollege, member but also as the official representa- Society’ s activities, particularly in One of the most modest and unassum- 
id tive of the Edison Electric Institute. field of cement and concrete where he was ing of men, he achieved an outstanding 
Ine, While not a member of Committee D-9 he a an authority. A native of Maine, he BS reputation for technical ability as well - 
| had served on Subcommittee V of that graduated from both Bowdoin and Har- - understanding of the work of his asso-— 
gmur) committee and as such w orked in the vard, then ‘served on Bowdoin’s faculty Ciates ar and others in his field. His'death 

‘ * Section on Glass Insulators. _ _Recently for two years until in 1906 he became - is a great loss to the Society. ed mad a 
he had become a member of Committee Magnetic Observer at the Carnegie Insti- 
‘= D-7, Subcommittee VII on Wood Poles tution of Washington, and then in 1910 a. James H. Herron, President, The 
and Crossarms. Associated with the began a period of fourteen years’ service James H. Herron Co., C leveland, Ohio 
= Commonw ealth & Southern Corporation _ with the Bureau of Standards as Associate = (March 29, 1948). Member since 1911. _ 
= ‘Omganization since 1920, his earlier engi- Physicist. He had been with the Lehigh = While Dr. Herron had not participated in + 


neering activity was in industrial and "Portland C Cement Co. since 1924. ~work of AS.T.M. technical com- 
ps pe electric station design, but for fifteen 2 His technical committee affiliations were ie mittees, he was greatly interested in the ea 
_,| years he has been concerned principally at numerous, but he was especially concerned As Society, supported its work [a pe 
with overhead line materials. He was with the of Committees C-1 1 on and served as a prime ma mover in the work 


and C9 on Concrete and the Cleveland District Council, of 


responsible for many novel designs and 


inventions and was nationally known in crete Aggregates. He served on many — he was a former Chairman. A graduate of | 


er the pole line equipment, overhead line, = other groups as well. _ He was a former Ses the University of Michigan, receiving his — 
- Wire, and timber industries. _ In addition . of Committee C-9 and an officer honorary degree of Doctor of Engineering — 


to his work in 


‘May 19 


M., he was © ‘hairman of several subcommittees of both these from Case in 1943, he had had a areatly 


— 

Vices | = 
4 

| 

pay 

\ 


ara 

‘diversified exper ence in various manu- A. BaMPFIELD, Chief Chemist, Chairman of the rastern Ni ew York of 
organizations. He wrote widely tralian Cement, ‘ltd, Geelong, Victoria, Chapter of the American for 7 
participated in the work of many ma- Australia (March 18, 1947). Member Metals 
tional engineering and technical groups. since 1945. Mr. Bampfield had spent his B. Hopae, V | 


“He was a Past-President of the Cleveland — 
Engineering Society and of The American | 


entire career with the Australian Cement Research Director, Parks-Cramer Co, | fr 

Society of Mechanical Engineers. = ~Co., and had won the first scholarship Sa N. C. (May 14, 1947). Mem 

Frepericx P. Huston, Engineer endowed by his company at the Gordon ber since 1936. 

-Metallurgist, Development & Research Institute of Technology in Geelong. J. E. Boyp, ‘Sales. Engineer, Weston & 

a _ Div., International Nickel Co., Inc., New me is a distinct loss to the Australian | Brooker Co., Atlanta, Ga. - (January 21, 

died (suddenly December 29, 1947, cement industry. 1948). Member since 1937. Member of 

from heart attack). Mr. Huston was a - Leo F. Motsotzanp, Engineer of Committee C-9 ieee” Concrete, and D-4 on 

member of Committee A-l and had served ‘Tests, American Locomotive Co., Sche-_ Road and Paving Materials. 


cee 


on several of its subcommittees. With uy nectady, N. Y. (April 20, 1948). Member ___ CARLISLE W. C. Pacz, Chief Chemist, 

the International Nickel Co. for some . 1922 . Mr. Mulholland had been Koppers United Co., Blast Furnace Div., 
twenty years, he was particularly con- _ actively interested in various phases of "Granite City, 20, 1988), 
_cerned with the application of nickel alloys _ the Society’s work, particularly Com- Member since 1944. ill ee 
the railroad field. mittee A-1 Steel. Employed at Rr Cuartes L. President, 
Josern G. Gaenon, Chief Metallurgist, American Locomotive since 1907, he had Thresher Paint & Varnish Co. , Day- 

Hudson Motor Car Co., Detroit, Mich. been very active in numerous civic and ~ ~ ton, Ohio. - January: 27, 1948.) 1! Member 
6, 1948). Member | since 1935. community affairs. He was the since ‘1917. 
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Society Appointments Notes o on Laboratory Supplies 
Catalogs and OY Notes on New or Improved Apparatus | aan 
Th his information is based and statements from apparatus n manufac and 


Cet 


Division. booklet cribes 11 films 


on Subcommittee 3 on Dimen- Catalogs and Literature: 


sional Standards for Magnetic Recording, Screntiric GLAss US 3Co., INnc., and papers used to record oscillograph 

“of ASA Sectional 49 Ackerman St., Bloomfield, N. J. traces and similar phenomena. Complete 
Sound Recording. new eight-page booklet entitled “What’s information is given regarding speed, con- 
‘ _E. A. Appun-Nor, U. s. ‘Bureau of “ New for the Laboratory” describes and trast, color sensitivity and other character- 
clamation, on A.S.C.E. Committee on illustrates various instruments such as a istics by 

Glossary of Terms and Definitions of Soil cutter for glass tubing, Plexiglas test Particular instrument. P 
M h tube rack, relative h indicator, Also, a new tw elve-page booklet, “Mag. a 
ec Adams safet -head centrifuge, voltbox, ing Time,” describes the use of the 
Voops, Purdue University, on safety mats, 
"Highway Research Board of the National scope lamps, slide boxes, ete. 


motion too fast for study by the unaided 
Research Council, succeeding. Prevost Also a leaflet covering Stainless Steel Illustrated with enlargements from 


Hubbard, resigned. = = == =~ Vacuum Dewar Flasks. Lists their fea- motion pictures taken at 1000 to 300 


C. Formica Insulation Co., tures, and gives description of flasks. frames, Per second. the booklet 
4 
as liaison representative between Com TECHNICAL Suppty Co., by ultra-speed 


mittee D-9 Subcommittee V III (Insulat- Fifth Ave. , Pittsburgh 19, Pa. Bulletin. Inf t on 
Papers) and the TAPPI Plastics Com- No. 208 on “Metallographic Polishing of the 


mittee. _ Supplies” features the new metallographic camera and of accessories commonly = 


stitute; D. E. PARSONS, National Bureau pound quickly prepares the most difficult- Instrument Notes: 
A b fCom- an rasives and Specimen reparation Chicago 11, II. Capable of the maximum 
Company of J merica, as members of Com- t Iso described. 
oa quipment are a escribe degree of evacuation and rated as a fast 
mittee E-1 on Methods of Testing. (Re- 
GENERAL Co., 275 Massachusetts and most efficient filter pump, the Hydr- 
_Ave., Cambridge 39 , Mass. Catalog aspirator has a positive seal valve system 
a 297 ba ages, profusely illustrated. _ This is _ which prevents the entry of water into the 
ae of ‘America, and L. H. Fry, Locomotive — the t completely new general eatalog suction line when suction is stopped. The 
os Research Institute, as members of Com- — _ published in several years by General excellent performance of this pump is due 
mittee E-8. (Reappointment) o Co. It supersedes all other catalogs: 
-_H. A. Pray, Battelle Memorial Insti- and describes their complete current line ¥ goes into its pro 


odd vacuum pumps, micr Z = High Speed Camera to analyze 
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SARGENT 
tw & Co., 155-165 E. Superior St, 


_ to the extremely precise machining which 
It is made en- 


‘ of instruments, parts, and accessories. _tirely of nickel plated brass with ball valve 
Sections cover industrial instruments, re- in the side arm j-in. I.P.S. male thread at} 
P to d F. L. LaQ -sistors, capacitors, inductors, bridges ‘and the and hexagonal wrench, seat. Length 
‘Tosion, gon amplifiers and power supplies, 4in, 

whose term expires oscillators and standard-signal generators, Euecrric Dare Over 


he annual mee ting. waveform-measuring instruments, meters E. H. Sancent & Co. This was designed 
ates Frequeney-measuring equipment, parts and to fill the need of chemists for a depeat 


ss @eeessories, reactance charts, and decibel able, low-cost, automaticall controlled 
- tables. Tw indexes are included, one by oven ith a long service life. The multiple 
| Type Number and the other by Title. 7 chromel wire heating elements are arranged 
There is also a oa section in the front on to give even heat distribution throughout 
“How to Page size, 61/2 by 10i in. the entir2 oven. Ventilating system pro- 
Kop aK Co., Rochester 4, vides transfer of air through the 
N. Y. A new four-page catalog describing oven, which results in an exceptionally fast 
Kodak Linagraph Films and Papers for _ drying rate; the metal walls are lined wi 
ae. use in instrument recording has just ie i in. Transite to prevent excessive hest 


issued by the Industrial Photographic loss and the bimetallic thermostat maif” 
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tains the heat in the oven to within containing a catalyst in 


measurements of. 


of the desired temperature. The operating — corporating fittings for attaching to a pressure and vacuum are obtainable qi 

for range is from slightly above room tempera- —_ reducing valves on a hydrogen cylinder. through this instrument. It reduces the _ 
™ - ture to 200 C. (392 F.). All controls—the _ -Itisasimple, effective device for removing _ task of cleaning and filling a closed end @ aa 
three-heat switch, the thermostat control, traces of oxygen by catalytic action from manometer to the same relatively simple 
and and the pilot light—are located on the  eylinders of compressed hydrogen. It. process of cleaning and filling an open end 
Co., front panel which is acutally the front ofa operates efficiently at a gas flow up to 5 U-tube type. Only a single reading is 
em- | drawer on which the heating elements are cu. ft. per hr. and at a pressure as high as quired to obtain a precise measurement 
oe mounted. By removing two screws at each — 50 psi. The catalytic action takes place = Sze corrected for ambient tem-_ e 


end of the panel the entire heating and temperature. —sperature and reduced to a height of 
oven as single unl aximum Pow: entific Co. Provides strong torque, is AMBLER Horstc ONTAL L Tax NSILE = 

rof  gonsumption watts. and its large impeller can be I. Buehler, 228 N. 
on Outside, 16 in. by in. by 11§ in. adjusted for vigorous or general stirring of LaSalle St., Chicago 1, Ill. This machine 


i 1 , 1j 

on side 9 in. by 11} in. by Ig in. eae liquids in large laboratory vessels. _ This is designed for testing materials of small 

AccutuTe—E. H. Sargent & Co. “This _Stirrer incorporates a heavy-duty, con- section of low tensile strength such as 
| concentrate is he _ rapid preparation of stant-torque, six-pole induction type mo- fabrics, _papers, yarn, leather and fine 


| standard volumetric solutions. Transfer tor for driving either a 16-in. wires. is suitable particularly for test- 
2 the contents of the Acculute ampoule to a —ptainles steel shaft with 24 and 3}-in. “4 ing specimens having a great elongation, p lel 
we volumetric flask and dilute to 1000 ml. _ propellers, respectively. It is particularly — such as rubber. Universally applicable, : . 

| with distilled water—a standard volu- designed for mixing tars, petroleum wot the machine includes all the features de 4 

- metric solution is prepared. There is no _ ucts, plastics, paint, and ‘varnishes. —— sirable in a small testing machine, such ass 

nber need for subseque nt standardization. America pendulum load weighing system, five lo ad 

bar Accurint—E. Sargent & Co, ment Co., Inc., Silver Spring, Md. This ranges permitting widest application, 
: Accutint test papers are used for rapid. ‘. new instrument measures angles to within access and unobstructed view of the speci- . 

accurate, convenient pH ae _ one second of are, and lengths to tw yo-mil- ‘men, convenient gripping mechanism, and 
_ They are economical and simple to use. __lionths of an ine h, with an accuracy of 0.1 a visible indicator and automatic load- — 

extension diagram recorder, 


mes _ Byusing the complete set of 23 papers, 144 _ per cent of full scale. T ypical measure- 
pH values are determinable with an ac- — ments that may be made with this instru- g PRECISION INTERCHEMICAL ROTATIONAL 


4 curacy of about 0.1 pH. This is possible ment are as follows: dimension measure- Scientific Co., 
; | because of the overlap in the fractional |= ments from zero to any gaze block com- - 3737 W. Cortland St., Chicago 47, I. 


 ) papers. Accutint covers the entire pH — bination; ‘parallelism of two or more sur- _— This is a high-speed, wide range instru- 
| range from 0 to 14 and is composed of two __ faces of transparent or opaque materials; ment, which measures, in accordance 
different: types of papers: Wide Range angle of rotation of any surface or plane with the principles of modern scientific 
Papers, which recommended for mirror, within one second of arc; com- rheology, the flow properties of paints, 
initial determinations or when the pH is i parison of angles with angle gage roe ‘printing inks, plastics, adhesives, food 


not known to be within the limits of a or with sine bar; external or internal right roducts, and similar industrial products. — 


and 


fractional range, and Fractional Range angles within two seconds of arc; flatness his viscometer. produces consistency 
raph Papers which will give an accuracy to or straightness of large plane. surfaces = in place of single point measure-_ 
plete withn0.3pH. within one microinch; direction of a hole which are usually misleading for 


“con- Free Dry-Dispersep ANALYTICAL in a specimen relative to a plane; plastic, thixotropic materials. It con- 
vcter- | Pup, S&S No. 289—Carl Schlei- Quick Scau LES FOR sists essentially of a rotating cup contain- 
sofa} cher & Schuell Co. , 116-118 West 14th Qu ANTOMETER —Applied Research Labo- ing the sample to be measured, and a sta- 
| §t., New York 11, N.Y. : Analytical Filte /- ratories, 4336 San Fernando Road, Glen- _ tionary bob immersed in it. When the cup 
Pulp, as an aid in filtrations in quantita-_ 7 dale, Calif. _ This is a new recording sys- a is rotated at the predetermined speeds, a 
f the | tive analyses, was first produced by the tem which is being applied to the direct- _ viscous drag is imposed on a coiled srg 
S&S concern — in Europe during 1913. reading instrument for spectrochemical — supporting the bob, which is twiste 
aided | Suitable for the ‘most exacting require- analysis—the Quantometer—to extend its — through an angle measured on a calibrated 
"¢ ments of gravimetric analysis. Recent — range of application. The system, which disk. The speed of rotation of the cup 
3000 Work i in partition chromatography ‘suggests employs removable plastic panels fitted | may be varied from 10 to 400 rpm. in 
a completely new use for such dry-dis- with direct-reading scales for each element — steps of 10 rpm. by using a General Elec- 
persed, ash-free, filterpulp, asadsorbentin being determined, allows panels to be tric Thy-Mo-Trol drive. eee 


_ tion permits the separation of similarcom- — arrangement the instrument can be set up _ Scientific Co. é This new unit 


d the adsorption ‘columns, and its applica~ —_ made up for each type of pc With this 

of the pounds of biological origin Bs seaases acids orl for the analysis of an alloy of a certain 1 base simple means for mounting boratory 
— a metal in a few minutes. apparatus on a support frame so that the 
DEoxo Hyprocen isher Manomerer—The Emil Greiner Co., apparatus can be moved vertically or 
| Scientific Co., 717 Forbes St., Pittsburgh 161 Sixth Ave., New York, N. Y. Sim- horizontally during the course of a pro 
Sar | 30, Pa. T his Purifier is a me metal °y plicity and in making either cedure. It attaches to two adjacent Pin. 
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rods so that the | connector will slide a along and at top produces a force 26, 000. are to obtain continuous 
the two rods and can be secured at any _‘ times that of gravity. It incorporates 2 records during a ee from paper, 
Point by means of a thumbscrew. Open- Lucite rotor with notched edges that are _— fabrics, plastics, films, and other mate | 
R 


ings are provided in the connector so that — spun by air pressure. — Tees ee ‘a rials produced by continuous processes, 
clamps, upper rods, or supports can be Hunter Puorortectric Cotormerer A 75-deg. gloss exposure head has been | 
held by the connector. Typical uses are anp Cotor-DirrERENCE Merer—Henry combined with a specially modified re. 
to support heaters, cooling traps, flasks, © . a Gardner Laboratory, Inc., 4723 E Im  corder of the type widely used in industry | 
test panels, etc., at any desired height or Rie St., Bethesda, Md. This is a new instru. to make a continuous gloss recorder of high 
= a ment for direct measurements of color and andaccuracy. = = 
esigned particularily tor use wi exa- small color differences in fabrics, paints, ERCH 
Supports and Castaloy Clamps. plastics, ceramics, etc. The is "4 


 Fisner-Srern  ULrrRaceNTRIFUGE— = to detect small differences directly Inc. A new instrument for measuring 
"Fisher Scientific Co. By means of this and should prove suited to the needs oo the wet film thickness of paint, Varnish, 
instrument very large amounts of centri- — industry for apparatus to erties quan- lacquers and related products, is now 
— force can be applied to samples held E ' titative color tolerances. available in the following ranges: 0 to? 
a whirling rotor. The instrument Avromatic ConTINvOUS| for use on very thin coatings; 0 to 
develops speeds up to 20,000 revolutions — FoR GLoss , REFLECTANCE, F 1rc.—Henry 4 mil gage; 2 to 12 mil gage; and 10 to 


| 
| 
is 


Gardner Laboratory, Inc. These 30 milgage. 


hime: of Instrument Companies and ham’s career is outstanding in thie field 


Safety for the ‘Household 


— iS — well as epitomizing the best in industrial Tue principal hazards to 
Announcement has been received from management. safety in the home, and the means foe 
B. F. Perxtns & Son, INc., paper and ~The firm of San Tour & Co., Inc. Ae eliminating or reducing them n are discussed 
textile finishing machine manufacturers ‘Trinity Place, New York 6, N. "Y. ., engi- a in detail in the new, 200-page edition of 
and producers of the Mullen Tester, that neers , metallurgists, — consult ants, is ex- Safety for the Household » now available 
John Lewis Perkins III has been ap- ; panding its laboratories and workshops to from the Government Printing Office ag 
ae Vice-President and General Sales _ better handle the increase in the volume of _ National Bureau of Standards Circular 
The business was founded by its business. Two and ahalffioorsof addi- While written mainly for the aver. 
his great grandfather in ‘1873 and this s- tional space in its building at 44 Trinity — age present-day household, this booklet 
the Diamond Jubilee year. = a ae Place are being taken over by the com- _ provides information that is also of value 
Precision Screntiric Co., Chicago, se. if When the transition is completed, in the construction and safe operation of 
TIL, has announced the appointment of & seven floors of this building will be occu- _ schools, “hotels, , hospitals, stores, ware- 
M. 8. Agruss as Director of the Re- pied completely by this organization. houses, and industrial plants. 
Search and Development Department. An announcement has recently been Chapters on gas, building construction, 

Previous to his appointment, Dr. Agruss “made by the National Carbon | Co, that ~ refrigerants, fire prevention, heating equip. , 
ment, plumbing, fire extinguishers, elec. 

trical equipment, and other special ithms © 


was a consultant in the field of petroleum the Arias Euecrric Devices Co., 361 
have been prepared by qualified spe- 


technology and chemistry, and was also “Ss Superior St., Chicago, IIL. , has taken | 
Research Supervisor with the rye, | over the ‘manufacture “and sales of the — 
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Co. for ten years. During the war years National 1 Weathering Unit ~Model X1A_ ur 
_ he was a member of the Petroleum Indus- including repair parts, ‘supplies and serv- Bureau dealing with these particular sub | 20 
try War Council, as well as associated ice to present users. Atlas is well known | “jects. . There is a _ chapter on suggestions 4 


with the Manhattan — +; in the field as the originator of weathering for | building a home and discussions of wt 
@ The Hanlon Award, highest award in and fading equipment, and for over 25 pele sy in the use of hand tools and ma = 

_ the natural gasoline industry, was con- years has manufactured the Weather-— chinery. In recent years new trends in Ww 
ferred March 25 on Colonel George A. Ometer, -Fade-Ometer and Launder-Om- home design, new household equip 
Burrell, President of BURRELL TECHNICAL eter. Atlas i is now redesigning the Model and modern toys have brought new h 
Suppiy Co., Pittsburgh, Pa. The cere- to incorporate the automatic cycling sources of accidents. In an effort to keep | 

_ mony took place at the 27th annual meet- §_ and other control features of the Atlas pace with the hazards introduced by th -. 
4 ing of the Natural Gasoline Association of | Twin-Arc eather-Ometer but developments, sections on such topics 
America at Fort Worth, Texas. taining as a light source the well-know m television and miniature gasoline h 

Melville Eastham, Chief Engineer, National Sunshine carben arc. This r been included. # 
Rapro Co., Cambridge, Mass., designed weathering unit will be an addi- _ NBS Circular 463 may be only | 
recently received the New England Award __ tion to the regular Atlas line of W eather- titan the Superintendent of Documents, A h 
at the Annual Meeting of New England Fade-Ometers, and Launder- Washington 25, 5 ti 
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os This compeny (of individual) is interested in the’ following subjects: (indicate field of activity, that is, 
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_ Eprror’s s Nore.—This } paper is a somewhat madified v: ersion of the address w which Presi- 
it Boyd presented at meetings sponsored by A.S8.T.M. Districts including Philadelphia, 
Cleveland, Ohio Valley (Dayton), St, Louis, “New England California 

(Los Angeles), and Northern California (San Francisco). 


high cost, research is, in pala of fact, 
one of the most profitable of endeavors. 


ng It Now 


taken belief; when con-- 
ducted with judgment and imagination, 
more than pays for iteelf. _ In spite of its 


}ypusTRIAL research, _change- 
ming function of modern industry, 
employed before the War a about 
persons as the cleaning” and dyeing 
& business. - In 1940 the number of work- 
was given as. as around 75,000, which was 
about twice as many as were engaged in 
‘making m motion pictures. 

as in making movies, every 
cannot be a star, nor even an actor, so in 
a gesearch Ishoratory there must be 
workers of many kinds. It has been | 
said that it takes nine tailors to make a 
‘man—but naturally none of us nowa 

days ¢ ean afford to hire nearly all a 
nine. Just so to do a good job of in- 
= research takes men of many 


e pioneer 
laboratory. WwW hen in 1870 Edison re- 
i ceived payment for improving the stock — 
ticker, | he set up a manufacturing busi-— 
in Newark, N. J. But Edison’s 


nt was for he 


soon found that he could not manufac- 


ture a product and dev new things 

with the same facilities. So he turned 

- the factory over to a superintendent, and 

Bis himself moved to Menlo Park » wh here 
e 

turbed.. But he had more ideas than he 

had time | and hands to work out by him- 


self. Hence he gathered around him a 


- group of men of various talents to assist 


him. Thus was formed the first indus- 


trial research laboratory, and one which 
became very productive. So it may be 
a that one of Thomas A. Edison’s 
_ most important inventions was the in- 
dustrial research laboratory itself. 

But for a long, 
very few businesses followed Edison’s 
example. As an n accepted institution 
the industrial research laboratory is 
thus quite a new thing. It has come 
existence almost altogether since 
1900. In point of fact, most of our in- 
- dustrial research laboratories were not 
- organized until after the first World 
War. In the years following that war 


President, Society for Testing 
; Research Consultant, 
i ratories Division, General Motors Cor 
-__! The boldface numbers in parentheses refer 
q of to this paper. 
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industrial | research laboratories 


Now “research costly, of cor 


ould develop “new. things undis- 


long time : 


there was a big upsurge i in research. By P 


Research Labo- 


the end of the 1 1920's were Thus The Johns-Manville Corp. 
1600 industrial research laboratories ‘said: that nearly three-fifths (56 per 
the country (1)? cent) of its current sales ae in products 


is not because war adv ances since 1928 through research 
(4). hy. The du Pont Company, too, has 


science, for that it does not do. 
said that 46 p per cent of its gross sales in — 


really sidetracks science. Experience 
has shown, though, that war does stimu- 1942 consisted of products which either 
i not exist in 28, 14 years « earlier, or 


late the expansion of industrial 


now, following the recent Wor Id War, an quantities ( single re- 
upsurge in research similar to that which Ba af search endeavor pays out, of course, but 
occurred in the 1920’s after the first in the long run the benefits of research 

W orld W ar is _under way. It a far exceed the cost of it. In fact, as 
tarded, however, by difficulties” someone has said, the biggest gambleof 
buil ling shor tages of personnel. allis not todo any research. Butthatis 

The most recent report of the National ia) nevertheless a gamble which ~ many 
Research Council gave the number of _ business enterprises are still taking. a 7 


industrial research laboratories in the goes s without saying that a: small 
country as 2500 and the number of 


- concer n cannot maintain a large research — 
persons employed in them as 135,000, staff. you don’t have to have a big 
qa hich is , nearly twice as many as before 


staff to do research. Your staff may be 
only ope man. That man should be 
versatile fellow who is familiar with the 
Anyone who has ever tried to run _ business and who can do a good job of 
found that out. One seeking out the solution of some problem 
reason for this is that research is like art, of the business. The efforts of such s a 
about which the poet once said that man can readily be supplemented nowa- 
is long and time is fleeting.” Re- by work in research institutes, 
search is long too, , for of necessity it 
moves slowly; and time flies away, be- 
cause most research endeavors cannot 


> 


4a 


universities, and even in research 
res e laboratories. in his own industry, for 
_ be hurried ver much. Research is thus much cooperative research is being done big 
costly both in time and in money. This | tod: ay; _ and some of that cooperative | q 
is why Sir J. J. Thompson said once that research is being conducted through the 
thes most useful kind of balance for a re- agency of our American Society for 
search laborator y to have is a balance Testing Materials. For that matter, 
at the bank. of the big research laboratories of 
‘ wis To be sure, it is « a bit of an exaggera~ the present time were small one = 
tion to say, as my title does, that They grew large only through demon- 
Va body y is doing research now. Even in in- strated service to the business. Dr. 
dustry, with all the increase there has ‘3 bE. K. Mees of Eastman Kodak th inks 
been, perhaps 9 90 percent of all companies that small companies can conduct 
still have no research laboratories. Thus, ’ search with | particular profit and advan- 7 
among the millions of business enter-_ ae tage, becanse, for one thing, the research 
prises in the U United | States, there = director of a small company can be an 
x said to be more than 17,000 a active part of management to a far 
turing concerns whose gross sales ex- greater extent than is possible in a big 
ceed 500, 000 dollars a year (3); but organization (6) 
iv only about 2500 of them have research _ _ Now I would not have it appear at all = 
laboratories. One reason for this’ le that what is advocated here is that every = 
that so many people still do not appre- organization should increase its expendi- 
ciate the importance of research, nor ture for research. That has to be done 
understand its tremendous potentiali- = with judgment, for it is possible of course ; 
+ ties. Another important reason lies in — 7 to have more research funds than can 
3 the | belief that research is too costly and dj “spent wisely. In research it i is ideas, not 
an complicated | for any but. large money, ‘that count most. All that + 


organizations to ‘undertake. 4 
_ But this latter i is in large part a mis- 
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; ee e meant to imply i is that there are 
apparently many companies not yet | 
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any ny research at all to v 

could be of great benefit. 

Fistory in in the F ield Of] Petroleum: 


The benefits of are not by 


business enterprise which it. 
customer and people in general 
benefit too, usually to a larger extent 
than the company doing the research. 
_ The universal usefulness of research can 
be illustrated best perhaps by reciting a 
specific case history. The one preaented 
‘s _ shows something of how large have been 
the effects of research in the field of 
petroleum and how it has benefited all of 
When, just 30 years ag 0, I began re- 
search on fuels, ‘there was fear 
petroleum would shortly be 
At that time our total remaining ‘Te 
_coverable reserves of crude oil were 
estimated at a mere 7 billion barrels. 
only about half of that amount was 


a reserves in the present-day sense. _ 


| hat was but a very few years’ supply, 

of course. So the outlook was surely far 
= bright. This case history relates 

to what has happened during the 30 

nee that time—and to why it 


What has s happened, every one knows. _ 


 - hose gloomy estimates turned out to be | 


altogether wrong. Nearly four times 7 
9 barrels ¢ of crude oil have been 
taken out of our oil fields since 1918. 
And still bone our proved reserves of 


as large as the estimated ‘total 
back in 1918 (7). Thus, that estimate 
has already been found wrong by sev en- 


s Not only that, but during the same pce “ie 


period our proved reserves of natural 


“gas have increased seven-fold, until now 


- the Btu. value of our natural gas re-— 
serves i is as as that of our reserves 


which it 


is that it was: mainly because of the 


spectrometer permits 


2 markable electronic i in- 


‘The accompanying view of the 
i, Whiting Research Laboratory of 

the: «Standard Oil Company of 
AF al Indiana, which buildings were 
» dedicated in April indicates the 
great importance of research in 
industry. When completed, this 
laboratory will house _ over” 300 

chemists, physicists, _ and Other 

Scientists, along with 800 tech. 


esy y of Standard Oil C 


of 
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proved to be so far wrong? The answ er 
there are nc surface indications of favor. 


‘sults of research and the advances in immense 


technology resulting from it. When I 


ob begin research back there in 1918 there — 
means restricted to the particular 


were e only : about 100 technical men e en- 4 
gaged i in research in the whole petrcleum — 
industry. But around 1920 that num- — 


rou n inv entions, mi it 
ber beg: in to grow a little. Soon the 


possible to sink oil wells deeper. hese 


growth accelerated — and ‘it was rapid =! advances have lowered the drilling limit | 


during the late 1920’ 's. i Today there from 5000 ft., where it stood i in 1918, to 
are 10,000 or more research workers in more | than three miles. And this has | 
petroleum,  trebled the volume of earth from which 
What all these men havedonethrough can be recovered. The new Benedum, 
research to increase the availability of 
4 crude oil’ “gannot detailed in this. impor tant strikes of 1947, and possibly 
address, of of the the sev years, is flowing 


a 3. Methods for the ele 
of wells as they are are being ‘drilled, thus 
prev enting the ov erlooking prods | 
tive sands, as — to o happen. — 


1e use of sc! fic i 
the of oil tie 
ence here is to the gravity meter and the | 
‘magnetometer, to the still 


In the Whiting Research 
Laboratory the mass 


samples of hydro-carbons 
to be analyzed in a few 
hours instead of the days 
required before these re- a 


LE 


Now why was it that portant: mic Cg 
scientific me: wns. “finding oil 


oil field in west Texas, one of the most | 
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| 
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been done in this field, and it has been 
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The answer would have to be a pretty 


Architect's sketch of the Murray 
Hill facilities of Bell 


velopment organization of the ‘Bell 
System, situated near Summit, 
New Jersey. The right wing was gtoa a 
Completed just before the war and 
construction is now proceeding 
i the left wing, which is expected tea 
be ready for occupancy late 


of recy cling, On the utilization s side, » one ¢ outcome | 

flooding, acid "treatment, ete. ” These of research has been to get a great deal originally the F 


_ methods have made it possible to get 60 | _ more work, or more ton-miles, out of z= That process consists in converting the — 3) 


75 cent of the of the each gallon of gasoline. This | material first to monoxide and 


instead of only 20 to 30 per cent, in turn have been made possible in combining two compounds 
used to be the case. measure by considerable improvements chemically under the influence 
These are some of the principal in the octane number of the poe catalysts to form liquid hydrocarbons. 


reasons why the predicted failure of our _— available. There are further gainstobé _Iron is one of the best epee: for the _ 
supply has not happened. ‘And it in this regard when gasolines still purpose. 
failed to happen in spite of consumption _ freer from knock are to be had. Thus, This method of making. hgdvobous ie 
rates far, far in excess: of anything experiments on gasoline engines of very by synthetic means was originally de- eee ie 
dreamed of back in 1918. In the recent i: high compression ratios made in recent veloped in Germany and used there to rs 
World War the consumption of oil was months by General Motors — Research = make gasoline and oil out of coal. But, 7. 
: 18 times as great as it was in the first _ Laboratories Division have shown that - ‘a through extensive researches conducted ee 
World War. And the. consumption of gain of at least a third in miles per gallon in this” country in the past few years, 
i‘ oil has been much larger since the a can be obtained by boosting still further the process has been greatly improved in 
closed than it was even during the war. _ the compression ratio of automobile en- effectiveness and reduced in cost. _ The - o 
It is so large, in fact, that a a severe strain gines (8). The tests too the degree improvement has been so 


duction facilities of the better in octane than some 
Just suppos which which are now available experimentally. wo. plants to manufacture 
% yielded all these advances had not been They showed, further, that a large por- _ line out of natural gas are now being ‘a = 
done! here would we have been? tion of the gain in miles per gallon can built in this country. of these being 
e a pre be obts ained with en engines having com: ot constructed at Brown nsville, Tex., , by an 
aes &. sad one. So surely this is a case where. _ pressions boosted only enough to run on 4 association of companies is expected a 
research has | been of of great service to gasolines w hich can be made have a capacity 0 of 7000 barrels of 
Society, and to and me as individual cially at the present time. and Diesel oil per day. Another 
membersofit. There is one other outcome of re such plant of similar size is being con- 
a): But what has been told is only a part — se sarch in the field of liquid fuels that if _ structed in southwestern Kansas by the © Be 
of the oil story, of course. Ani immense should not fail to be mentioned. #3 In ‘ Standard Oil Company ¢ of Indiana ata 
amount of highly productive spite of the good fortune in respect to reported total: cost of more than 
- profitable research has been done, too, in oil that we have always had, it is not b million dollars. And that large expendi- — 
the refining and utilization phases of Ey reasonable to expect our oil to last in- — ture by a single company gives a meas 
crude oil. This research has done many definitely. As a matter of fact, the dee ure of the confidence in the practicability — 
things. 4 made available for mand for oil products has become sO of the process. The gasoline made from 
‘needed uses alarger portion of petroleum huge that now production can natural gas by that process is expected 
available; it has greatly improved the _ scarcely keep pace with consumption. § to complete reasonably well i in cost with 
4 quality of petroleum products; and it already as a result of pa: rch that made from petroleum, of course. 
E gave us high-octane aviation gasoline, -_ we have a method of making liquid fuels So, in addition to all the benefits of re 
_ synthetic rubber, and toluene in un- © and oil out of other materials—out of search on liquid | fuels i in the past and the - 
limited ‘amounts, “without which prod- natural gas, out of oil shale, or r out ‘present, it has given us also a ‘a reasure 
ucts we might well have lost the recent coal. And we have vast reserv es of of security forthe future. 
War. But these advances, large and these materials. - Thus, our known re- 2 Not nearly everything has been told © 
~ important though they are, will not be _ serve of natural gas is as large as that of in this case history of research in n petro- Rt: 
detailed in this case history. It maybe petroleum. The reserve of oil shale ol course. But Iam mindfulof — 
said, however, that, in the process, amounts to five times that of Voltaire’ s saying that the secret of being 


"Petroleum refineries are becoming more and that of the coal to sixty times (9) a bore :s to tell everything. I do want Z : 
and more like chemical plants, but | The method by which such vere to call attention to one thing: more, 
plants ona huge scale, of course. converted into fuels is 
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Polish and ‘French: husband 
stance that not all the research which only after a a period of ‘Pierre Curie, on their long laborious 
benefited the petroleum industry was or growth. A significant instance of this © chemical research on pitchblende, from 

done within the industry itself by any is atomic energy, which is of much which in Ii isolated radium, 
means! Although the industry is cur- - interest and concern to every one of us _ And that new w element ¥ was observed to 
rently ‘expending about 100° million today. The atomic bomb was a war- be a constant state of natural or 
dollars a year on research, it does notdo time climax of researches conducted by “spontaneous disintegration. Radium 
all the research which helps i in its ad- |= men and women of many nationalities, “was observed to be more than a million 
-vancement. The. _ industry did not and over a period of nearly 75 years. times as active as uranium, giving of 
originate the. gravity meter, the mag- — And this is true likewise of the present- elect rons and heavier positively charged 
- netometer, nor the seismograph. It did day ‘effort to harness atomic energy for | particles which were called ‘ ‘alpha” rays, 
not do the major research in metallurgy — peacetime along with a quantity of energy. 

which contributed so_ mightily to The story begins back about 1875, in 1902 E Rutherford, 
the drilling of oil wells and to the suc- _ when Sir William Crookes discovered native of New Zealand, and F vededill 
cessful operation of “modern methods _ that if high voltage electricity is sent _ : Soddy, an E nglishman, w orking at 
of refining. It did not dig out the | trough an an evacuated tube emanations, McGill U niversity in Montreal, showed 
original knowledge about hydrocarbons __ which he called “cathode rays,” are pro- — that the alpha rays from radium were 
_ upon which higher octane gasolines are duced. Later, |Sir J. J. . Thon hompson really atoms of helium minus two elec. 
a But the point of importance i is trad studying " those cathode » rays, found < trons. So here was one element turning 
that in all these cases it was alert to seize | them to be particles of negative elec- — into another. _ But so preposterous did 
upon such knowledge when it was ob- tricity, which came to be called “elec-— Rutherford’s ideas seem at the time that 
tained. Also, the industry had pro- trons. the authorities of McGill are said to 
vided itself with the research facilities oe In 1895 Roentgen in Germany, by have been afraid that on account of _ 
} rs needed to adapt s such knowledge to its — bombarding metal targets in a vacuum the university Ww ould be held up to 

own case and to put ittowork, with electrons, discovered X-rays. That ridicule. 
_ discovery prompted the Frenchman, _Later, in 11911, Ruther ford formuledll 
Second Case History—Atomic Energy: Bacquerel, investigate substances model of the atom as a 
which glow in the dark and in doing so charged nucleus with electrons spaced 
_ — New “products are not born full-grown, —_ he found that uranium gives off radia- around the heavy nucleus about as we 
as the goddess Athena is said to have tions similar X-rays. Bacquerel’ know it today. In 1913 Danish 

Sprung from’ the aching her started Mada ‘ie, scientist, Niels Bohr, extended an d p 


¥ ia a all ‘research, And | that at is t i = 
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Geophysical Crews Working in Louisiana 


Upper L Left: Drilling crew preparing to run casing: 


Center: Packing dynamite in hole; Upper Right: 
Shot blowing casing out of hole; Lower Left: 
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— the chain -Teaction 1 releasing atomic 
1935 Prof. Arthur Dempster of the 
University of .Chicago, using a mass 
spectrometer, detected the presence « of 
the important isomer of uranium with 
, - atomic weight 235, three Jess than the 
238 of the ordinary uranium atom. 
And in January, 1939, Hahn and Strass- 
man, two German scientists, published a 
a ‘paper showing that barium was pro- 
duced by bombarding uranium with 
neutrons. Hahn, the senior member of 


German team, had studied with 


physicist, who was then at the 
Kaiser Wilhelm "Institute Berlin, 
speculs ated on the results of Hahn 
hee split the uranium atom and got 
_ krypton also. As krypton is an inert 
easily 
gas, it could easily escape detection. 
WV And if uranium had been converted into 


as strongly -anti-Nazi, got out of 
Germany by a ruse, saying that 


ie she was going to Holland for 2 a vacation. 


The Gestapo stopped her at the border; 
4 Two at and periscopes view chemical not knowi wing just who the little old 


process for separating the dangerously radioactive fission products gray-haired woman was, they let her g go. 
of eranium. _ The operators are protected by thick concrete and lead. through. 


“fected that had gone before him. at the laboratory of Neils 


He conceived the atom as containing an <a 

equal number of positively to quit his atomic 

protons and negative electrons held to- on the gr ound that splitting the atom many, with 
gether by mutual attr raction and - was ‘more in important than the war. neutrons and got barium and krypton 
ranged as a dynamic system with the effective means for splitting the atom along with the release of atomic energy, 4 ‘ 
protons in a central nucleus and the was at last provided in 1931 when Dr. et just as she I had surmised. = ——- — ef 
electrons as a surrounding planetary O. Lawrence of the | University of Meitner and Frisch then s 

system. That matter does have — California invented the cyclotron. — — cablegram to Neils | Bohr, who at the 

‘such definite pattern of struc ture was In 1932 the Frenchman, M. Joliot, time was attending a conference | on. 

soon verified experimentally by the and his wife, Irene Curie Joliot, bom- -_ theoretical physics in W ashington, 
Englishmen, Sir William Bragg and his bi barded atoms of beryllium with par- D.C., saying that they thought they had er 
son W. iL . Bragg, and by H. G. J. ticles from radioactive polonium, — In split the uranium atom and asking that 
Moseley. The latter w as the brilliant that they observed a strange others check their observation. The 
young British scientist who, by having cablegram read before the meeting 
been killed in W-rld War I fighting at later in 1 England by ‘Sir James Chad- aa in W ashington. And so great was the 
Gallipoli; becane the representative W who observ the interest in atomic physics by that 
example of what not to do in w that, the was over, 


with men tr ained i in eee 


hich was | distined to a very im- me "kins, and the 


‘iflerent kinds of atoms be pi pro- portant part respect to atomic. reported positive experimental confirma- 
“duced, 1919 by means of alpha energy, was ‘given the name “neutron.” tion of the results of Meitner and Frisch. 
particles from radium he succeeded i Soon the Italian physicist, Enrico Then the race started. The process of 
knocking p protons out of the nucleus of | Fermi, was bombarding different kinds splitting the uranium atom thus demon- 
hitrogen, but he did not have a projec- bs. of atoms, including uranium, with neu- née strated was termed “fission,” and during 
| tive powe erful enough to split the atom. +o Be This is the s same Fermi who _ the year 1939 nearly 100 papers on the 
4 ‘There is a story y ‘that a delegation of later directed the construction of that ta subject were published. So from here — 
British scientists visited Rutherford experimental uranium pile at the Uni- on the story gets too complicated to 
during the first World War—he was by ve ersity of Chicago which on December relate. But everyone is pretty familiar 
then Sir Ernest Rutherford, head of the i 2, 1942, accomplished for the first time = with it, and with the many other prob- ¢ 
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8 
the success of that first uranium pile at 

fornis 4 Was giving his final lecture to the 


the University of Chicago. came > only —_ 
nick of time. at the _ members of one year’s cl: ass. “Gentle. 
= men,” he said, “during the m months we 


at least to a million man years. a --seviewing einen whose job it was sto have spent together | I have given yoy 
The purpose of this account has been decide whether to go ahead and put the -best. information available on the 
show how long and torturous was the resources of nation behind practice of medicine. have used the 
path which led up to the stage of © the effort to make an. atomic bomb. best case histories I could find. ‘But 

_ knowledge at which actual development a. just two weeks earlier the pro- before we part I w vant to caution | you 
work could be begun. And, a although Visional report of that same committee that the science of medicine is develop. 
the story is long, it has not included 7 had been negative (10). But that was ing so rapidly that in a few years per 
everything by any means. _ Nothing, for not by any means the first time in the _ haps half of what I have taught you 
instance, has been said about the history of resear rch that a fa vorable ill prove not be 80. And, un- 
" ‘ful separation of isotopes by Aston in 


medicine at a university out in Cai | 


« st Columbia University later using a 


diffusion method, processes by which the This address began Ww with the implica- 
‘needed uranium-235 was later separated tion nearly ev eryone ‘is doing re- Industrial Research I Laborat 


the unwanted uranium-238, search now. _ But that is still far from 
story does show, I hope, "that being the case. Some of the sev eral 
present-day effort to. harness atomic 
energy for peacetime use is possible only 


the U. Bulletin, Nat. Research 
because of long years of prior research that in the long run it nevertheless pays (1946), | 
and experimentation on the part of itself, shortage of qualified personnel, (3) API Quarterly y, April, 1947, p. 52. | 
many, many persons. “ “Perhaps never,” and the belief that only large organiza- ts) Nation's 8 June, 
Arthur H. Compton, , “was the tions can do research, have been cited. ‘Vv 
of an important invention Bat, in conclusion, there is another Chemical and Engineering News, Nor, 
so many persons: in all parts of the important reason that may be men- 1947, p. 3544.0 
(10). But this accumulative tioned. And this is that in some things Proved Reserves Crude 
research, this building on our knowledge and our understanding 


_ Natural Gas Liquids, and Natu 
lien previously laid by others, is is a progressed to the point at 


x 


Gas, Vol. 2, published jointly by Am. 
Assn. and Am. Petroleum Tnst., 

thing which characterizes every Ww hich we even know just what ‘Te December 31,1947. 

new development. searches would be useful. We simply Transactions, Vol. |, 
research, like most others, ‘A have not got that far yet in the slow 0) 

its critical periods too. Thus, Dr evolution of cu r knowledge. It i is a little (10) Proceedings, Am. Petroleum Inst, 

_ Compton has told also the story of how __iike the followi ing story. A ated of ao, Vol. 27, Part III, June, 1947, p. 42. . 


— One of the quietest oo on earth. 
This sound-proof room, recently| ,, 
constructed at Bell Telephone Labo- j | 
ratories, Murray Hill, N. J., is s0 - 
designed that even a heartbeat | tl 
may break the silence. Walls, 
- ceiling and sub-floor are lined with 
_ wedges of fiberglass five feet deep. 
The working floor is of high 
strength steel cables, strung under} 

and will support tons ia 


expenditure of human effort that had to 
made before the spontaneous release 
of atomic energy became reality in the 
— 
i 
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‘Symposium on service hibited Tu rbine Oils 


Symposium on Service Experience with Inhibited Turbine Oils was fd 


We wy held on February 9, 1948, at a meeting of Technical Committee C on Turbine. 
you of A.S.T.M. Committee D-2 -2 on Petroleum Products and Lubricants 
the ashington, D. C. The purpose of the Symposium was to give AS.T.M. | 
the _ Personnel a better understanding of turbine construction and results 0 of reer = oe a 
But tion of ls e | 
of central station and industrial turbines with inhibited oils, 
you ail Inhibited oils have been used since thé early thirties for turbine Ye a ; 
lop. tion, but they came into their own during the war years. To date practically 
all operators of industrial turbines and most of the operators of central 
half _ An Evaluation of Inhibited Turbine Oils Versus Uninhibited T acide. 7 
8 of ‘Steam Turbines and. Their Lubrication—C. D. W ilson 
| Evalust of Inhi jin Unik bit ted 
net, he demand for will produce sufficient power to meet = per cent of the time. Any re- 
power requires operation of equipment estimated demands. According to the moval from service will be caused by an 
on a full-time basis and outages must be issue Fortune maga-— mndition 


| yeduced to a minimum. ~The purpose of ol zine, the power industry is engaged in a 
nst., this paper is to evaluate turbine oils oo - five to six billion dollar expansion pro- 
a continuity of service and the prevention Pt gram that is to be completed i in 1951 
of outages due to faulty lubrication. ‘This is the largest program 
‘First, let us consider the “unprece- tempted or planned by the power 
dented demand for power. dustry and will mean a 37 per cent 

a few years ago estimated that a “crease in capacity. 

-. utility having no outside con- = When the load demand on the We 


during an outage are an important item. 


if the most efficient unit: were out | 
service during peak hours, the replace- 
ment of its capacity w with purchased 
- power means an outage loss of $600 an 


hour. _ If the power does not have to be 
purchased | but can be generated on 


A 


4. 


nected power ‘should have 30 per cent Penn Sy stem is at its peak we-go on efficient units on the system, the 
4 spinning reserve of its peak demand to what my -ealled emergency load con- loss is reduced to between $200 and $3000 


insure continuity of ‘service to all ditions. This means” that throughout an hour. The price of the batch of oil 
- tomers at all times. Ifa number of the company any operation that is not Fe in this unit is much less than the cost of = 
companies were interconnected on a essential for the immediate production one day's: outage. 


power grid, a reserve of 20 per cent of of power at the peak demand is discon-  — Lybrication is one of the essential =» 
* the total connected peak load would be tinued. At Springdale — » Station w ith | factors that must be considered for the oh 
needed. the present t time the pow er coal handling and similar work delay ed delivery of the servi rice demanded. Dur- 
arth. “demand of the entire United d States has to off-peak hours, it means’ that an ad- ing th e p ait” eight or ten .y feats COD- € 
the reserve to 10 per cent in the ditional 5000 to 6000 kw. are placed on 
least pressed areas and to zero or less i in = the lines for the customers. . The labora- 


siderable time has been spent in an ane 
effort to evaluate the benefits of in- 


a 
S$? 


ala, the other a1 areas. The over-all average —_ tory contributes its 30 to 40 kw. by de- hibited turbine oils versus uninhibited — 
|  Teserve has been estimated to be laying but immediately oils. . Information secured from 
seep. tween 2 per cent and 5 per cent with a analy ses. _ Work that is delay red i is com users of both types is to the effect that — 
high- | large a load | waiting t to be con- He: pleted on off-peak hours and on an over-— j satisfactory service is being me 
nected. The shortage predicted time basis if necessary. The above with the product they are u using 


last until 1950 or 1951 when itishoped statements “emphasize that continuity there is no need for a change to be made. 
= that t the installations now being made - ‘of service of all equipment must be Quite frequently | when a change from 
. NOTE.—DISCUSSION OF THIS PAPER 18 ee" as near one ea the use of an uninhibited oil to the use of 


INVITED, either f blication or for the at- 
tention of the anther. all ent as possible. an inhibited oil is considered it is not 
made because failures o of inhibited oils a 


St. During 1947 the base load units of the 
Sy on Service Ex- W est Penn Power Co. were in service have been too generally publicized. 
rie t 
0M. Technical Committee Turbine between 96.2 and 98.5 per cent of the These reported failures raise 
of Committee on Petroleum Pro — mM 1 
aad Lubricants held in Washington, D. C., Feb: i; _ These same units are not sched - tion whether or not a product which has im | 
yer Co., Pit uled for any major outage during hot been entirely satisfactory but of 
emist, are to be service | between 98 known wn characteristics * be re 
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to Ww rong of ‘lubricant? coul 1 only by the ofp 


7 a 
“ placed with a product of questionable 
merit. hen failures of the uninhibited “Are bags on Bowser filters cleaned chemical solution. .. Each clear aning 
oils occur they are not usually men- every two weeks’ ? How can activated the metal surface and the 
tioned, not with the idea of withholding the periods between breakdow n cycle was started again 
information, but because these failures extended? ape use of the oxidation inhibited, 


are considered in the light | of routine Is the maintenance of one com- oil it never been necessary ty 
3 occurrences. — As the advocates of each — ee mon oil reservoir for all units in — chemically ¢ lean the cooler bundle. The | to 


4, 


school base their opinions on “satisfac- a plant an economic practice? bundle is cleaned on the oil side | 
tory service,” several years ago an un- d more ‘outages than three- to five-year intervals by placing it 
bis ased survey was started to determine iar erally realized primarily caused | in a bath of mineral spirits and agitating ioe 
just what this term included. To date bya a lubrication fault? with air. The “small accumulation of 
only one common denominator has sbeen Can the two week-end outages sa sludge i is easily removed, but the oil il film 


found. That is, very few, if any, com- year needed to clean oil filters that" passivates the metal to prevent | 
-panies have a lubrication history that is and reservoirs | be eliminated? —_ poisoning is not removed. 
sufficiently complete to permit in- Can oil life of a batch be extended Within a year after the batch. of 
_ telligent and unbiased s study to be made. a pag beyond three years? <p eee inhibited oil was placed in the first unit, 
bay The following eight items and some is ol _ Is it necessary to dismantle ar a batch was placed in the second “Unit, 
others not listed should be considered * awe, _ pletely the oil system of aunit — Since then neither batch has been - 


making a study: periodic interv als to remove placed, and normal ms akeup which is 
sludge and varnish accumula-_ about 10 per cent per year has ‘bene 


The life and analyses of the oil. Hone? ye "sufficient, to ms aintain inhibitor concen- 


3. ... No doubt many more questions service life on eac th batch is now 
umber of outages due to lubrica- 4 a telvy 95 ,000 The 

b tion troubles and what ca being : asked, as now the reasons for any proxima ely Yo ir, he units are 
inspected regularly to determine the 


ta ta? outage are being carefully analyzed. 
a use of oxidation inhibited oils w of the oil systems. oil 


eorrected outages due 
other reasons 
Number of bearing failures on “a 


started in one unit of the West Penn 
Power Co. in 1936. Since then the use side since 1944. T he on the Bow. 
of these oils has been extended to call ‘ser filters were replaced this past year, 
ais steam-driven units in the company. _ the first replacement or cleaning since 

equipment, especially if light The first batch of oxidation inhibited oil . Deposition on the bags was 


d 
“Light placed in a 40,000-kw. unit in 1936. al, indicating that no rapid break. 


trad is frequently ‘removed from = yennen for doing was that this condition was developing in 


bine reservoirs to permit higher unit had a bad oil history for the pre- _ “oil. Oil lines are not dismantled at over- 
makeup in the units. . vious five years. Oil in this unit w ould — = ed periods : and the only cleaning of the 
tis i ‘Sethenes due to the lubricant, last 8000 to 10,000 servic ce hours before a __ reservoir and filter is wiping with a lint 
We oO material the lub “neutralization ‘number of 0.80 w as ~ Tess rag. The neutralization number on 
oreign material in the lubri- he between 0.03 and 0.06 
; wei ita ie cant, or fault in the equipment. oe reached and a heavy sludge would form — 1ese oils varies between an 


when the oil was emulsified with w rater. the ‘Steam emulsion betw een 100 and 
amount of material cleaned out. 


Ona duplicate ‘unit the life of the s: same — 170, and the interfacial tension is 

wr of lubricating system. brand of oil would be 25,000 to 30,000 approxim: itely 30 dynes. 
hr. On each unit it was necessary to These statements might create an im- 

we Corrosion of or in oil systems. 

clean the filter bags and the oil coolers _ pression that inhibited oils are expected trea 
of: this information been ont the oil side at least three times during to last indefinitely and that all worries be) 
the: life of batch of oil. Quite fre-— be dispelled. a condition as | tive 
quently it was necessary to use a = this would give great peace of mind a mer 


could be attained. The units mentioned 
vi isors many items that were previously ian and varnishes that had accumulated on have. maximum bearing discharge tem 


for continuous arvice have 
emphasized to the: oper super-— chemical solution to remove the sludge 


the tubes of the cooler. both units at peratures of 140 F. The: same oil that is 


th annu: al overhaul it Ww necessi ary to ving su 8 rvi e at this tempera 

of the that actually e annus as perior servic nis tempe 
ture when placed in a 2500-kw. unit with | 


have been asked | by "Supervising opera-— dismantle completely all oil lines and 
: steam clean them, thoroughly clean the 


reservoir , filters, and pedestals to re- 
Is it necessary to maintain move sludge. 


as f oil for one unit so It is of interest to note that the short 
that the oil can be rested and 


"service e liv es Vv arying 3000 and 

odd jas the _— tTife of the oil in 1 the one unit can be 7 3000 hr. The inhibited oils have service 
a. in condition? Cannot 01 one attributed to | the chemical cleaning of 
batch of oil be used ae oil coolers. In 1931, after using ; 


bearing discharge temperatures of 165 
does not have indefinite life. 


tem 


live es vary ing between 13 ,000 and 35, 000 

service hours. The difference in service 

~ ously and av oid the unit outage caustic and alkali silicate c leaning solu- - life can be expl: 1ined as a function of the 
needed to change batches? =. tions, the varnish on the cooler tubes, 4 

Why is it necessary to add 20 | to yas not removed and a bath of i is olaced in the unit and the cleanliness 


cleanliness of the oil system when the oil 
30 per cent oil each year to a - eyanide v was used. This material cleaned _ of the oil while it is in service. a his unit 
: oe ‘ bateh i in service to sw eeten the e the tubes but it also activated the metal —_is not yet equipped with an ‘oil filter. 
) 9 Mtl pcs ae surface so that it w ould « quickly poison The information obtained from this unit 
Does ‘diene excess oil removed from ~~ the oil that was placed in the system, 
a sweetened batch give satisfac- causing the oil to oxidize rapidly and 
tory lubrication in auxiliary form sludge. cleaning 
equipment? bearing fail- 
ures in auxiliaries be attributed 


7 gives a a basis for predicting the break- 

down of the oil in the main units. | ‘The 
- histories of all batches of inhibited oil in 
the 2500-kw. unit have been een similar. 
They sho show that: from the time of the 
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~ 
initial break in neutralise ation the oil 


system, laboratory neutralisation number of 0.05 and steam 


- emulsion of 100 s sec. or oF less at have s as 
to sludge. By that time crude it found that 
bey neutralization number hadincreased _ the oils in some of the other units in the ~ 


9 0.25 or 0.30, and the interfacial ten- ‘Station woul d inhibit the corrosion of a ‘saree that the utilities should now 
te had reduced to 20 or 25 dynes. steel bar in a Ww water and oil emulsion _ be asked to accept as a lubricant an * a 
> at — Itis understood that the inhibitor has —_ while the oil in the topping unit would that i is also used as a paint vehicle or i 
Bit | been exhausted when an oil breaks. prevent corrosion when placed on n plating solution when prev iously they 


ting The change that has occurred in the oil 2 the same test. Further experiment were so severely condemned for trying to 
1 of does not permit any beneficial effect to showed that a mixture of 10 per cent old oo their equipment in service by the 
film be obtained by the addition of a con- oil and 90 per cent of the oil in the unit — - addition o of old oil. It may be that the ae 
centrated charge e of fresh inhibitor. would inhibit corrosion. This mixture cooperative work of Wm. P. Kuebler of | 
; Some Faiieiahs have been made to add a = placed in the unit and all further Westinghouse : and of the oil companies = 
concentrated charge of inhibitor to corrosion was stopped. Corrosion had stopped too 


nit, | oj] of this nature in an effort to prolong originally occurred in the presence of in- 
Init. ‘the life of the oil, but to date no real 0.1 per cent or less of water by volume. } hibited oils has been the use of this oil in uae 
guecess has been obtained from such an After: the mixture placed in faulty aligned bearing: or a bearing 
h is a i do EA unit, water was present in the oil most a too small a surface for the load it 


een | The length of time fr om the initis al — the time. — During the last three weeks oat carried and failure resulted. _ The rate a 
— indication of breakdowr n until the oil of operation before the » unit was dis oxidation of the inhibited oil was so slow 

The | will form sludge is sufficient to arrange mantled for repairs, the oil contained that. natural oxidation compounds | hav- 
ap- } for an emergency w veek-end outage ofa = 33 per cen cent w rater and 50 gal. per bour of ing ga lubricant effect did not have = ot, 
are | unit to repl: vce the. oil; or if load con- water we ere removed from the oii by a to form. The result was a bearing fail- q 
the | dition becomes so critical that an ce centrifuge. The oil in the unit during * alan not due to the lubricant, but due to ae “a 
ol | cannot be permitted, the following re- this period would not pass the corrosion | fe a design fault that had previously been i 4 
eo | claiming procedure can be used: The test but no further corrosion occurred 1 for by oxidized oil. Most, a 
compensate or by Ox} 

| oilthathasstartedtobreakdown willbe intheunit. = = jf not all. corrosion inhibitors produce 

ear, filtered by by- -passing through a cls ;.. - initi: al work at Springdale was | Sa effect of an extreme p pres- 
ince filter which will chemically purify the praised by some users and refiners and hee sure lubricant, and oils so treated | are 
was | oil, When this filtering has reduced the aa severely condemned and | ridiculed by ‘initially better lubricants: than the old” 
eak- | neutralization: number to 0.03 or less and — others. The | praise came from those uninhibited oils. _ 
the restored the interfacial tension to some ho benefited, the condemnation from 
vel- | predetermined value the concentrated a few oil refiners and those who tried the — an 
the inhibitor solution will then be added. addition of old oil without benefiting. a 
int Before adding» this solution the clay used oil will not inhibit corrosion and inhibited ole, 
ron | filter will be discontinued. Filters in oils should be tested and found satisfac- SS ‘service for steam turbine ar: . 
).06, | continuous: operation on a unit should tory before using them for corrosion in. lubrication in the West Penn Power Co, 
and remov re only sludge, foreign mi sterial, hibition. The severe critics were the oil since 1936, oxidation corrosion Ny 
8 | and water from the oil and not produce refiners" who claimed that Rend steam- 


| chemical change in the oil. As no service used oils to new oils were ruining their 
Im- | record is known of an oil that has been —_— products. Oil research laboratories” » 
cted | treated as described, a careful check will started on ‘a program that has not been of the cakietinal inhibited ‘ils ba AS been 
ries be maintained to determine the effec- completed but which has “produced least three times the life of unin- 
n a8 | tiveness and permanency of such treat- eat- many beneficial results. Some seorredion hibited oils under severe conditions. 
inhibited oils now obtainable are s satis- normal conditions the life has not 
med | far only oxidation inhibitors have factory in service. Some refiners have been determined. (il coolers are cleaner 
em- | been discussed. With thé advent of the completely reversed their opinions re- and need very infrequent cleanings. 
at is | oxidation inhibitors and their preventing — garding the use of corrosion inhibitors. |W hen cleaning is needed, it can be — 4a 
eri | the formation of oxidized ‘compounds i in a That is, they are loading the oils with a 3 without resorting to chemical cleaners. 
with | the oil that served as natural corrosion corrosion inhibitor that has raised the Filter bags shave approximately _five 
165 inhibitors, corrosion in oil systems has neutralization number to 0.15 or higher years’ service between cleanings. ‘Der 
nin- occurred. Corrosion was first reported and the steam emulsion: number in overhaul periods no radical cleaning 
ave | in new units that w vere initially started excess of 350 sec.—values higher than _is needed for the oil system. Corrosion 
and | with an inhibited oil. At Springdale — ever obtained by West Penn by the ad- _has been eliminated. — Experience bs ased 
vice } Station in 1938 a 50,000 topping unit — dition of old oils to new oils. They also on n oils that have ned to be sry in 
,000 had such severe corrosion in the oil ‘sys-— * admit that the addition of the corrosion 
vice } tem that the corrosion products’ pre- inhibitor has shortened the life of their 
| vented governor operation . During the i new oil. It is possible to buy oils that —_ predict the end of the rie of the 
required for cleaning of the an satisfac torily inhibit: * in other units. 
me 


ited 

A, 

a 

— 

on 

— 

— 

— 


ce Experience wih Turbine O 


‘By CL 


that many factors influence the oll 70 ay (0.72) May 
“relatively small units. They range 
from 1500 kw. to 5000 kw. with steam 
at 260 psi. having a total temperature at 
throttle of 576 F. to 800 psi. pres- 0.000, 30000 
having a total temperature of 750 F. Hours sof Operation 


“= 


All turbines operate with a centrifuge 1.—Oll Anal Analysis 1 No. 10 ) Turbine, Tye B 2B 


Weekly inspection of the centrifuge is pass 7 per emt to of | the ne oil had commenced. correlation be 
made. _ Monthly oil samples are taken, in the system per hour. Oil tempera- - twee een the rapid rise in acid number anj al 
analyzed, and recorded. — Yearly oil» tures are recorded hourly on all ma- _ the sludging was obtained by noting the _ 

_ samples are taken, run in the EK- Oxi-_ ‘Ghee in the turbine room log together — on in water to the cooler in ore s 


-Corr rosion Tester’. year | the amount of oil ‘added to the maintain safe operating oil tempers} 4 


the main oil tank is drained and in- systems and any other observations. _ _ tures. In some cases of varnishing and 
spected, the governor mechanism exam- rusting, the gover ernor pistons had to be 
ined, the oil cooler water pre pressure ire tested, drive ren out with wooden blocks and th} 
and. ‘the bearing covers lifted. Every From 1930 to 1938 we attempted to overspeed trip mechanism was entirely} 
threey earsan internal inspection is is ee _ judge the condition of the oil il by means: ce inoperative. * WwW e are fortunate that we @ 
and the oil cooler cleaned if necessary. of monthly « oil tests for water and sedi- enjoy v rery competent, alert turbine 
Oils i in service are broadly classified as ment, viscosity and acid number. + operators together with good records} 
type A (a nonsolvent refined, non- Occasionally oil samples were sent to the so that no serious trouble developed. 
additive oil), type B (a solvent refined, companies for comments. w ere From 1938 to 1944, interfacial tension | 
_ nonadditive oil), and type C (a — “4 disappointed that we were not able to be between oil and water was taken on the 
refined: oxidation inhibited oil). Type forecast the service life remaining monthly oil samples together with th 
(a solvent refined oil with both anti- the oils from these records. Frequent e-described tests. “This” “test ap | 
—¥ oxidant and antirusting additives), has 7 and extensive inspections were neces- peared { to be valid and disclosed achang} — 
not been in service a sufficient length of _ ‘sary in order to provide continuity of in the oil long before any significa | E 
time to allow comment. The following — i service. The reason ascribed to this | hee in color, viscosity, or acid nuti- 


has been the nature ‘the ‘phy sical was noted. Table I I shows t 
analys sis of used oil, types A, B, and(| 
L a typical analysis during this period. practice 
with resultant varnishing a and changing oil when the interfacial tension 
7 “ Oil from No. 1 
Oil from No. 2 pearing during this period. The acid number = dropped below eighteen was followed 
was the most significant physical change during this period with a complete} 


Water by the tim time it changed eludging _ absence of sludging or varnishing. 
‘machines are three bearing 


machines and there is little difference s 
in temperature between a 3 and a 4 


3140 |. 9.0 


Oil Type | 100F Tension Sediment 


NOTE. —DISCUSSION OF THIS PAPER IS_ 
_ INVITED, either for publication or for the 
-§ attention of the author. _ Address all communi- 
cations to A.S.T.M. 1916 Race 
 §t., Philadelphia 3, Pa. 
Presented at the Symposium Service 
e Experience with Inhibited Turbine Oils at a 
3 meeting of A.S.T.M. Technical Committee C 
Turbine Oils of Committee D-2 on Petroleum 
Products and Lubricants held in 
D.C., February 9,1948. 


CG. L. Pope and D. A. Hall, 
No. arc 1 p =! ange. 
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Bi :. sufficient additive to sti abilize the oil is difficult and we are never sure that 


atirely} 


urbine 


ecords 


ed. | 


ensidn 


on the 


325 hr., 


About 1944 changes occurred in tur = 
‘bine oils. Some had antirust additives 
so that the initial interfacial tension was No. 
D 7 
below our operating criteria. Others, 
instead of having a flat induction period Steam temperature, 
with a rather gradual drop in interfacial 
tension, showed varnishing and sludg- 
a ing the EK-Oxidation-Corrosion Test Oil capacity 
with a rather high i interfacial tension 
made it necessary to run an ac- Type A oil 
celerated test in the laboratory to plot 
the breakdown of the oil and, further- 


more, to take yearly oil ‘samples from 


thes system and run them i in the labora- ins _ @ Started on 7 per cent old oil and 93 per cent new oil to prevent rusting. Norusttodate. 
4 ; to brea k down. If th 1e initial oil i _ 6 Started on type B oil before development of rusting test for oils. Rust and sludge found e the end — 
650 hr. in our 


‘tat the 1 used oil, after 25,000 hr. 


— 


i 


of both runs on type B oil. Put in type 4 oil which stopped rust at sacrifice of only 4500 hr. before = 
sludge (soft type) developed in oil cooler. Type C oil put in and er at end of 30,000 hr. ; a safet 
feature as steam blew on main oil tank for two years. Second charge of type C oil removed and type 


put in after vibration loosened rust and wiped No. 1 beating. 


si its showed Changed to t A oil. an 


. the useful life had been obtained and a as is to be expected, gives a rela~ _— erty is under investigation in a sub- 


an oil change could be predicted at — tively short service life of about 20,000 committee of Technical Committee C. - 
about 50,000 hr. — Our makeup oil . hr. in turbines with 550 F. steam ‘and _ Little is known by us except that — 


— roughly 10 per cent per year of the total we usually find a small amount of soft a geared turbines Nos. 1, 2, and 6 = 


oil in system seems: to provide sludge. Rust ‘removal from oil pipes showed gear wear when operating 0 on 
ep B oil. Since changing to type yy 
with a laboratory test life somewhat — we have it ; all out. _ Copper high- 4 oil and accepting a short service life, 
shorter than a oil. Figure 2 oil p pipes inside steel low- the gears are giving normal 
the Ww which the above is believed that type B oils do not 
wet the metal as well as type A- oil. a 
When sufficient generating capacity is 
to ‘not to turbining. av vailable, it will be interesting to see 
of caustic solutions and blowing with type D oil will provide sufficient wetting 


ies Ape | letel lean th l th 
Rusting of oil drain “oe has oecurre q aE ‘steam does not completely clean the or film strength to protect the gears. 


pipes. Unless we can prevent the initial The worm gears driving the main me 
formation of rust or design our piping so pump and flyball governor on -direct- 
that it can be dismantled, we are faced = connected units are apparently running es Me 
with a hazard from rust formation. Itis with a very small factor of safety. In 

believed that flanged» connections the case of No. 11. turbine, two sets of 
ing pedestals either above or below the provide relatively ‘straight lengths of | worm gears wore out in less than 10,000 


level. ibration of No. 11 Turbine piping are worthy of f consideration hr., yet the third set has run more than 
loosened rust in a bearing drain line and 


with both types B and C, neither of 
which passes the A.S.T. M. Trusting 
test D 665-46 No rust has been 
- observed in the main oil tanks and bear- 


i : os although n none of us like any more con- 50 000 hr. without evidence of cutting. ; 
D 5, nections then absolutely necessary. On geared turbines some 
ape A similar problem t to the rusting of oil to separating the oil systems the 
y place that we pipes is the mill scale that we find a generator and turbine, from the gear 
anal as she them and the burrs from drilling system, might be of value. W 
2 has been o weld in etc. are limitéd as to what can be done in the 
served with t A oil w hich does 
p case of gear trouble by having to con- 
i Smexors the whole machine oiling system as 
Method of Test | for Rust {Prevent an integral unit. 
ing Characteristics of Steam-Turbine Qil in the Film streng th of turbine. oils i is of 
Presence of Water (D 665 - 46 T), 1946 Book of it 
M. Standards, Part III-A, p. 940. i in gear lubrication. TURBINE AND OIL Sys STEM Data 


Type "C" Used Oi! 40 000 Hrs. statements are based. order to limit. 
data, not all information is included 
ris as the records kept on our turbines cov er 
_ hundreds of pages. _ From the date of 
installation the present time, a 
work done, changes made, and reports a 2 
~ observation are available. The recoris 
Zz are made in operating proced- 
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succe ssful troub le- free operation. Frequent inspec a 
| progress made in the last : “required in order to insure contin 
i service. The experience of users jg 
needed to guide operating 


is prac tices. 


e Care of the Lubricant and Maintenance of 


or ( entral tation 


> Ernest F. Walsh? 


MANY cases in the past the mechanical re- to clean a 
the fa brand of lubricating oi) moval of mill scale and rust and then 1600 gal. of oil. 
fer - central station turbines has been thoroughly cleaning the surfaces with Following the procedure it 
by facts other than those solvents. Immediately following the will necessary to have the 
dictated by good engineering practice. solvent cleaning, all accessible metal mover out of service for a period suffi. 
#B ortunately, this sort of practice is no _ surfaces should receive an application of — . “cient to remove the old oil and install — 
so prevalent, and operating com- a coating impervious to oil and water. the new oil. This s should require . about 
as to the selection of lubricants, on per- _ interior surfaces of the shells should The -fuller’s earth treatment 
at formance records. ceive the same treatment. vil cooler” cause the oil to be sufficiently 
; _ _ Unfortunately, | a good lubricant. can tube bundles, whether immersed in the to dissolve the sludge i in the ‘system : 
- placed in a prime mover without — oil reservoir or in independent shells, — which will become entrained in the ful- — 
If sufficient time is available such a 
_ protected include the oil reservoir and = during an ov erhaul period, the metal sur- 
of oo] all metal surfaces contained therein and — faces should receive | a protective coating — 


_ necessarily obtaining the desired results. should also receive a protective coating. 


This may due ‘to several Other important surfaces that should be 
Improper _ preparation 
3 metal surfaces including and hy drogen detraining tanks if the genera- s mentioned under 1 new prime movers, 
the exposure the ail, oil to extended tor is hydrogen cooled. Metals which have been in contact 


metal s surfaces, “es On prime movers which have had with oil over a long period will be = 


— maintenance of the oil of service with noninhibited oils, rated with oil to an appreciable depth 
during the initial filling of the prime below the surface. Before applying 
mover lubricating system and id during the nec protective coatings, the oil should be 
flushing period, ‘today "timited spare ge nerating removed to a point slightly below the 
= _ 3. Addition of used oil in varying oa capacity, and prime movers cannot be surface of the metal. This can be ace 
percentages as a rust preventative, o ae spared for ‘extended cleaning periods. Se by washing the metal sur 
. Improper maintenance of effective and relatively inexpensive faces with a high boiling point solvent 
3 during regular operation. method which will result in a minimum Be followed by carbon tetrachloride and 
mineral oils" are subject to de- turbine outage is as follows: immediate application of the protective 
terioration by oxidation, and the length ne The prime mover should be taken off coating after the solvent has evaporated. © 
and nature of the service they-will give _ the line and the lubricating oil drained ae. Assuming: the lubricating system of a 


te 
oa ill be influenced by the crude oil stock — _ from the system. The oil reserv oir and bs new prime mover is ready to receive its 


rom which the oil as refined, the accessible stagnant areas should 


first charge of lubricating oil, the selec- 
method refinement, the type of in- then be cleaned of sludge deposits. ted lubricant should be “removed from 
used if an inhibited oil, and the 


a oil should then be placed back n the the shipping containers and placed i in an 
7 metals in contact with the oil during its _ prime ‘mover ‘which | then becomes avail- _—Oil storage or dump tank connected to— 


Service as a lubricant. | able for service. A continuous by-pas the turbine lubricating system. 
- far mineral oil continues to be in ¢ con- oil filter using | fuller’ s earth should aa no circumstances should the oil: be | 
with iron, copper, and brasses, the be installed “and operated for placed directly into the prime 
Tate of deterioration will be accelerated During this operation, the oil system. The oil should then be. circu- 
+e to their | catalytic effect. Longer oil from the turbine lubricating system a lated through an airtight centrifuge or 
Bs _ life and years of trouble-free service can should be sampled daily. . The earth wy other equipment that will satisfactorily — 
- _ be obtained by protecting the lubricant charge should be changed when no in- | Temove the moisture from the oil. An _ 


from these known destructive agents. crease in the interfacial tension value of | automatic temperature controlled a "3 
the oil is observed. heater should be a perm: inent part of the 


adding a lubricant to a new 
prime mover, all metal surfaces should procedure shoul continued purification sy ‘system. Circulation of the 
be thoroughly cleaned. — ‘This can be until the interfacial tension value of the ‘lubricating oil should continue through — 


ROTE—piscussion OF THIS PAPER Is reaches approximately 34 dynes pe k the tare of 
either for publication or for the a “i atur 7 

tention of the author. Address all communica- em. The final charge of fuller’ 8 earth age | isture 

, tions to A.S.T.M. Headquarters, 1916 Race St., t should be left in the filter until the ex-  eMtire oil charge is and moi 


at3 
Presented at the on Service Ex- piration of the two months’ period. At free as indicated by a spark tes st’ 


erience Inhibited Turbine Oils at a meetin > 9 
y AS.T.M. Technical Committee C on Turbine the end of this period the prime mover oa cating 7" value of 32 ky. ae 


of Committee D2 Washington, "Con by’ stem should be sufficiently clean of for 
; 3 istant to Supe inten ent of ower ants, - ook o > 
“The Ne Co., Providence, R. 1, “mately 800 lb. of fuller’s earth will be Part III-B, p.617. 
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r the the purifier and be returned to the stor- 


panies are be asing their decisions, If independent oil coolers are used, the Shr. 
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te, ‘It "should be remembered that oils 
containing rust inhibitors can only pro- _ 
 teet those surfaces submerged in the oil. 
surfaces above the oil level, such as 
g in the hydrogen | detraining tank and i in 
certain oil reserv oirs, will be in contact 
a oil and w ater vapors if the oil con-- 
tains any moisture, and rusting is bound tae 
occur unless the metal surfaces arc 
coated with a protective film. 
Figure 1 shows an oil reservoir on a 
-50,000-kw. unit after 314 months’ 
‘operation. Note the rust barnacles on 
the surfaces below the oil level. r The oil 
: this case was not dried before being 
_ placed in the unit nor were the sy stem — 
aS below the ‘normal oil lev el coated 


a good rust and ‘oxidation in- 


Upon ‘this condition, the oil 
was removed from the system, all ll acces- 


sible metal surfaces cleaned and protec- 
tive coated, the oil dried and returned 


to the system. The unit has since com-— 
pleted seven years of operation without = 


-any further indication of rusting or oil ee 


nig After a unit is placed in operation, the 
oil must in 


os 


of Oil Reservoir on Draining After 3} Months’ ystem be continuously free of m 


ash an her dus 2 
‘Rust, barnacles” on horizontal surfaces and pipe lines are shown where they were not painted with a and solids such as fly ash and othe d t *| 
protective coating. These rusted areas had been cleaned by wire brushing, washed with a solvent, and particles neorrenres to the atmospheres — 


rinsed with carbon tetrachloride. This removed all oxidation cleaned 4 
surfaces easily attached. by free water. vailing at times in power plants. 
Oil contained corrosion inhibitor that passed all A. “corrosion tests. rest were This can best be accomplished by oper- 


in the water through oil cooler. ‘This In addition, a graph should be pre 
cone strainers should be in- operation should continue until pared (Fig. 2) showing the essential test 

stalled in oil supply lines to all bearings "deposits : appear on the strainers. ' The = values such as interfacial tension, sa-~ — 
“and the governor. The throttle and trip strainers should be examined at four-— ponification number, viscosity. 
mechanism should be by-passed. If day periods and cleaned if necessary. % Cumulative records of oil ms makeup sand — 
strainers are not permanently installed differential oil temperatures are also 
on oil pump suctions, they should be from seven “days to three ‘ake de- helpful in analyzing the oil performance. 

equipped with fine mesh strainers for the a pending upon the clez anliness of the pip-— ‘should be taken from the sy 

flushing operation, ing and equipment when installed. In 
7 ater. at sufficient tempera iture to _no case should the strainers be removed 
‘maintain the oil system at 160 F. should 7 until the system is clean. fey ale. a.) 
be circulated through one of the “oil n no further evidence of deposits The lubricating in the prime 
coolers. The system is then ready to appears in the strainers, they should be mov er is also a proper lubricant for 
receive the lubricating oil charge. ', The . removed, the piping connections made _ almost all of the boiler and turbine auxili- 
purifier: discharge should to the throttle and trip ‘mechanism, and aries. Oil for the auxiliaries s should 
to the turbine oil reservoir until it is the governor dismantled and cleaned. ined from the turbine sys and 
filled. ’ The oil in the reservoir should — - If the turbine i is not ready to be plac wed —_aill station makeup of that grade of oil — 
then be circulated through | the e purifier: in service, the oil should continue to added to the turbine system. “By this 
system until its temperature is again _ circulated through the continuous by- "procedure the oil in the turbine is main- 
160 F. and has a dielectric strength ai ‘pass filter, maintaining an oil tempera tained at a constant quality value, like- 
32 kv. . After this i is accomplished, the ture “Of 140 Purifiers: containing wise the oil used for lubrica- 
‘purifier should be continued in oper: fuller’ earth or like materials shoul | 
tion on a by-pass sy ystem, the turbine —_not be used. If an inhibited oil is used, a. There has been : 
auxiliar ary oil pump started and the oil — the earth filters will remove the rust eae as to the relative merits of rust and 
creulated the lub inhibitors from the oil, and in the!ma- _ oxidation inhibited 

jority of oils: “available, it will alsq_ hibited oils. _ The ¢ 
move the « oxidation inhibitors. obtained from 


(ASTM. BULLETIN. 


t 
— 
Tes 
| 
— 
— 


tests | a ratio of 10 to Lit in life i 
favor of a good inhibited oil; that is, 8 8 Pex 
an inhibited oil produced from a Cumulative Hours of M 
oil stock and well refined before ‘Se 
being inhibited. Little is gained by Cumulative Hours of 2 - 
adding inhibitors to poor grade = 8 
actual practice, inhibited oils have Emulsion °° 
produced exeellent performance records. th 
‘Tf. the system is maintained dry and lu 
eatalytic materials coated, the life of the tt 
oil appears to be indefinite. w 


_ Inhibited oils after seven years of OSE 
service do not any 


‘Lubricating Or! Record 
Turbin 


| 


Factor 60 
so 


40. 


| 


——interfacial Tension 


oy: 


use of inhibited oils eliminates the ts ti 
of turbine oils and the use of fuller’s 
earth filters. They likewise maintain a | 
clean system and an oil free of sludge a 
tl 


re system is no longer something he must _ 
concerned about and can divert his 

ae to other items important in 

maintaining high efficiency in his 


‘By C.D 
Wilson? 


prime movers. 


he sizes built cover ‘Moss Sor Turan 


Gear and Bearing Loads: onde: 
The conditions under which "steam 
turbines have to operate have a dirett 


is to drive other equip- turbines to cross ‘eompound 
_ment. Although it can be designed to _—units larger than 200,000-kw. capacity. : 
operate at any speed required | by the The different types of equipment. using 
_ driven member, a high-speed turbine is = the steam turbine for motive power in- 


economical to build and operate. clude a-c. generators, d-c. generators, effect on the specifications for the steam 
Reduction gearing is, therefore, almost pumps, blowers, fans, ships, and railroad ‘turbine lubricant, ‘steam turbine tt 
always used for low-speed drives such as" locomotives. ‘The | greatest either directly ‘connected to the is 
ship propellers, large pumps and other % is in driving alternating current gen- _—chinery it is driving or it is ¢ connected 4 di 
similar equipment. here the speed of and almost 70 per cent of “the: ‘through reduction gearing. 1g. On all 
the approximately total electric power "generated in the direct-connected units, the specification 


1500 rpm. or higher as on electric United States today is obtained from for lubricating oil viscosity is governed} 
generators, boiler feed pumps, or generators: driven by s steam turbines. by the requirements of the turbine sleeve} C 
blowers, it is usually coupled directly This represents, according to a recent bearings, and, with few exceptions, § ,* 
to the turbine without gearing. ae - survey, slightly over 34,000,000 kw. of i” turbine oil having a viscosity of 18 t 

_ The steam turbine is unique in that it installed generating capacity. eetrdy, ~ Saybolt Universal Seconds at 100 F. can} — 
_Ship propulsion is next in importance — be used. On gear drives, this must be} — é 

range of power capacity of any of to the generation of electric” power. modified to suit the requirements of the 
turbines are used to drive ship gears and a higher viscosity oil is re 
—DISCUSSION' OF THIS PAPER IS” propellers either directly through quired depending o on the size and typed 
INVITED, either for publication or for the 
tention of the author. Address all communica- duction gearing or ‘indirec tly gears used. Oil viscosities, as recolh = 
tions to A.8.T.M. Headquarters, 1916 Race St. turbine-driven generators and motors. | mended by various turbine and 


‘Philadelphia 
"1 Presented at the Symposium on Service Bx- In the U. 8. Merchant Marine the total manufacturers, are shown i in Table I. I 


Technical Gommitter Con turbine shaft horsepower today approxi- W, 
Siig on Preducte mates 18,000,000 shp., and, of this, [7 aler in Lubrication System: 
Chalmers about 71 per cent is gear drive and turbine "design reduces the 
per cent is turbine electric possibility Steam 


is being built today in the greatest 


facturing Co., Milwaukee, Wi is. 


| 

in Ae 

— easure of the polar molecules present __ 

| 
Steam Turbines and ‘Their Lubrication _ 

4 

if 

| 
su 
ee 


140-200 
(250-350 


350-3500 
400-500 


Marine propulsion. . 450-500 350-550 


Falk General ; 


— Direct-connected . 140-170 
 Saybolt Univ rersal Vi is- Geared generators. 280-340 
 gosity at 100 F., sec. 400-500 
Data upplied by Allis-Chalmers Mfg. ‘Company, DeLaval Turbine 
Co., and Westinghouse Electric Corp. 
6 Single reduction gears up to 3000 hp. - 
f idisench the shaft. seals 2 and ¢ entering th are adjusted to ‘maintain | oil discharge 
lubrication ‘system in in the form of mois- temperatures from bearings that seldom 
ture, since newer turbines are equipped “exceed 160 F. maximum, ible IT 
improved seals, mechanical slingers, gives present-day ‘practice oil tem-— 
gland exhauster systems. Many of atures and pressures: in the lubrica 
older turbines did not have these fea- system. 
tures, and, even on the newer ones, there 0 ted Gear: 
js always the possibility of faulty opera a y ear: 
: tion or mechanical failure which would ‘Turbine oils are : also used as the 
2 permit water to enter the oil. Water operating medium for the control gear 
c can also enter an ¢ otherwise dry lubrica- operating the s team inlet valv es, the 
~ tion system by condensation of atmos- Hi emergency stop valve, and other regu- 
~ pherie moisture on the walls of oe lating and control devices used on the — 


turbine. The safe reliable “opera- 
tion of these control devices demands 


reservoir, pedestals, and drain piping. 
~The fact that, at some time or other, | 


water may enter the lubrication system — q 
Film H Seals: 


demands that turbine oils have good 
water separation characteristics and 
On machines driving hydrogen cooled 


that they have the property 0 of pro- 
tecting ferrous metals gl 
generator housing by an oil seal at the | 


in the presence of moisture. 
‘points where the rotor projects through 


Provimity ¢ of High-Temperature 
the ends of the stator housing. Various 
types of seals are used but all 


pend on a thin continuous film of oil to 


out tendency to form sludges | and de- 


= with the e operation. — 


istoward rd higher steam t temperatures and 
turbines for operation with steam 
; 1050 F. are now under construction. 
These high temperatures: in close prox- 
imity to turbine bearings | obviously = 
quire the use of oils having high flash "present-day machines, is psi. 


ir in Lubrication System 
The high surface speeds i in sleeve type YSTEM 
arings (up to 220 ft. per sec.) and the § The utmost reliability i in operation is 
high pitch line speeds in turbine-driven Tequired in practically all applications 
-Tedu uction gears (up to 300 ft. per sec. ) _ where steam turbines are used, and tur 


The trend in modern steam ees! 


ad 


results in considerable intermixing of air bine manufacturers design their ma- 


with the oil inside bearing pedestals and chines to achieve t this end. The lubric 
cases. requires that turbine tion system on a steam turbine is no 
oils have nonfoaming characteristics and ~ exception to this rule. A typical lubri- 
_ that they permit the entrapped air to” 
readily and quickly from the oil erator unit is shown diagramm: atically 

during the time the oil is flowing back to re 
the reservoir and before it is again re- 
circulated by the | pumps, Oil Reservoir: 


re or on m: 


The oil or oil tank on ma- 
Control of Heat in Journals: 


The oil used in 2. turbine is required 
do many things in addition to 
lubricating bearings and gears. Con- 

_ siderable frictional heat is developed i in 
Tunning large high-speed bearings, and 
most of the oil circulating through 
_ bearing is used to car ry away this heat. 

_ The heat conducted to bearings through em 
shaft from the high-temperature 2 
steam is also removed by circulating temperature, 
sufficient oil through the bearings to deg. Fahr, 4 
keep the bearing temperature from Suppl { Bearings ad gears 
ows to bearings Oo and Weatlaghouse Corp. 


ceeding a safe value. To prevent exces- aw 


from steel plates. The tank has a slop- 


hole located at the lowest point. An 


f 


_ temperature, Turbines 
Gea 


Max. expected operat- 


sive oil oxidation, oil flo 


the use of an oil that i is stable and d with- — 


erators, ‘the gas i is sealed inside the 


ar lined on the inside to 
‘ hold the hydrogen pressure which, on © 


cation system for a turbine 
chines of this type is usually fabricated - 


ing bottom and a large cleanout = 


PRE SSURES AND TEMPER 


100-120 


Direct connected. ..|_ 


exhaust fan system is connected to the 
high “point in the reserv oir, above oil 
level, to draw off vapors and discharge i 
them to an atmospheric vent. 

turn oil is collected in a strainer com- 
partment and discharged through | 
: strainer screens to the main body of the © 
reservoir, Oil | reservoirs are usually dé. 
~ signed to make the oil circulate back and 
forth betwe een the return inlet and the a 
pump suctions so as to. avoid stagnant 
areas and, at the same time, give the 
circulating oil the 
* if ‘time to settle out impurities and free 
itself from entrapped air. reservoi 
are located in various pl aces with 
respect to the turbine, depending on the 
3 of the machine. When oil pumps ; 
_ driven from the turbine shaft are used, a: 


the reservoir can be located below the 
floor at either the high- -pressure end of ; 

the turbine or below the outboard bear-— 

ing at the generator end. When 
J separate motor-driven pumps are used, 


posits or allow rust to form that Ww ould the reservoir can be located aw ay from 


the turbine at any convenient location — 


pumps are located in a separate 


enclosed room so to 
isolate the oil system in case of fire. 
Modern oil reservoirs are provided with | 
manholes to give access for cleaning, and — 
some of the newer reservoirs are stream-_ 
to permit easier 
nd to allow sediment 
to the = 


cleaning a 
gravitate more easily 


oil. The main pumps 


driven either directly from the tur- 


shaft or through Ww worm gears, 
helical gears, herringbone gears, spiral 
bevel gears, or by various 
of these gears. Sometimes they are 


sures for governor control vary 
about 50 psi. and 150 psi. and for the — 
supply to bearings and gear sprays + 
tween about 5 psi. and 25 psi. The 
main pumps are backed up by one 
more> auxiliary pumps, either steam 
turbine or motor driven. These 
pumps are used when 


110-120 715-130 
110-120 | 114-130 | 
43 
130-140 


i0 
50-80 


10-25 
55-150 


_50-110° 


Company, DeLaval Steam Turbine Co. . Falk Corp., General 


7 
= 
~ 
~ 
— F 
rb 
| 
| 

3 
pumps or centrifugal pumps are 
4 
— 
— 
ation 
leeve 
— 
’ 
pec - = 
gest 
4 


pumps ai are in — 


| 


GENERATOR 


SUPPLY ow --10 


SEAL OIL-~ 25 


HIGH | 1900 PSi-- 


with regulators which start them auto- 

matically when the oil pressures drop 

below a minimum safe value. Low oil 


warn the operators when the oil pres- 


sure becomes too low , and on ey 


“Machines the turbine is automatically 


J the flow of oil to “the bearings i is of vital 
importance, and if the + flow o of oil | should ! 

large turbine could not be 


_ ment used on some machines is the high- 


lift which “floats” the in 


shafts on a film of oil so - to permit 

easier starting and to protect the bear- 

Ings against wiping at low sj speed. 

tors and spindles weighing many 

can easily h be rotated by hand during in- 
gs 

spection when the high-pressure 


68 (TP (TP120) 


babbitt are used, almost without 


pressure alarms are often installed ae 


Turbine Jo J ournal Bearings: ae 


Sleeve t: type bearings lined with tin- 


exception, main turbine bearings. 

During normal operation, these bearings: 
operate with fluid film lubrication and 
boundary lubrication conditions do not 


starting and stopping the machine. £ 
-Maximum loads on these bearings sel- 
dom exceed 220 psi. of projected area 
and improved design and manuf: 


_ processes have reduced operating trou- 


bles with this type of bearing to prac- - 
tically zero. The rate of oil flow 
bearings is proportioned to keep the 

_ bearing temperatures within specified — 


3 . limits and is regulated either by orifices — 
in the feed lines to the bearing or by oil 
slots in the babbitt and clearance be- a. 


tween the bearing and shaft. To ‘illus- 
trate what turbine oils have to do in 
lubricating: the bearings on modern 
turbines, 3600-rpm. machine with a 
000-Ib. rotor has been in 


exist except at very low speeds when | a” 


TURBINE 


Low OL PRESSURE 


COOLER 


© 


ig. 1. System f a 20, 000-kw. Steam Turbine Unit. 


year surface speed of the rotor 
bea wings on this machine is 145 miles per 
hour. During this time, the 50,000. 


i rotor has sheared an oil film in the bear 


ings only a few thousandths of an inch 
thick for a linear distance of over 11,000 
000 miles. The original oil has never 
been changed, and its condition today is 
practically the same as it w 
installed 10 ye years ago. 
Turbine Thrust 


‘ hrust bearings, 
rotating shafts in proper axial position 
to absorb -unbalanved hrust df 
gears and bl: ading, are, in most cases, 
either the taper land or the Kingsbury 

tilting shoe tyt ype. The maximum d 

signed operating loads on these bearings 
ary between 250 and 450 Psi. ., but 

these bearings | can safely carry com 
siderably greater loads. The data given 


journal thrust 


nas 
mac 
a | : 
the 
: the 
pe 
trol 
avail 
— using 
volui 
| valy 
signed loa May 1948 May 


TABLE III.—MAXIM AN D SURFACE SPEI 
Manufacturer 
ad on projected a area, pai. as 
“ Surface Speed, ~ per sec. (turbines and gears + 220 170 | 200 


a after a shutdown so tha it ‘the shafts will 
not distort. By keeping the shafts — 


@ Data supplied by Allis-~Chalmers Mfg. Company, DeLaval Steam Turbine Co., Falk Corp., General” servion in the shortest po ossible time 


Electric Co., and | Westinghouse Electric Corp. 

TABLE 1AXIMUM OPERATING LOADS—KINGSBURY TAPER LAND The turning gear is always used when 
‘BEARINGS.© a turbine, even though the 


on area, psi. Turbines. . 2506 machine is cold, and standa rd practice is 


300-350 | to run on the turning gear until the 


Data supplied by Allis-Chalmers Mfg. Company, DeLava al Steam Tur ine | 1 run true before admitting steam 
4 and the machine up to 


Electric Co., and W Electric 


€ 3600 rpm. te, 
BLE —MAXIMUN M Fi PI BLE sign ‘and make of Even A 


E. a 
the higher turning gear speeds maintain 


_ __|__D better oil film in the turbine bearings, 


Pressure perinch- f Ist reduction.... 
face, lb. (2nd reduction... 1 0 it i is good alwa ays sto 


K Factor> 1st reduction... . 


Ft per min. at 43 lst reduction. . 


pitch line 12nd reduction. 


* Data supplied by aval Steam Turbine Co., Fa orp., General Electric Co., and Westinghouse © ; a 
K factor - R *)) wh where w ‘pressure per inch c of face, d= ‘diameter. of pinion, R = D/d, and V 
Reducing Valves, Relief | alves, 


bearings and reduction w displaces" less vi of bs Other essential of the steam 
maximum surface speeds on sleeve type move quickly to close the valves. Even turbine lubriéation sy stem include re- 
journal bearings and pitch | line speeds with all this, on some large high-speed ducing es which 
of helical gears. topping turbines, having low inertia, it maintain the desired oil pressures, 
has been considered desirable to provide lief valves which discharge surplus oil 
Oil-Operated Contro ols: an additional inertia governor that back to the reservoir, oil coolers which 
An essential very would start closing remove the excess heat from the oil, and 
function of ‘the turbine lubricating oil = valves before the tripping speed (where oil filters that remove sediment, sludge #. oa 
its use as” the hydraulic medium to the emergency gov a starts to act) is and other contamination from the oil. - 
operate the valve gear and automatic « All parts of the lubrication system 
safety controls on a steam turbine. connected by piping which, on modern 
using oil at pressures varying between — Turbine 1 Govern nor: Saint _ turbines, is usually seamless steel with a 
elded flanged connections. Oil 
. ties through the pressure feed lines vary a 
be developed to1 move the high-pressure valv maintain between 5 and 15 ft. per see. All drain 
steain valves. The steam valves have usually mechanical flyball type lines are sloped and drain back to the 
to move in : a fraction of a second inorder _ governor or a centrifugal impeller ty pe reservoir by gravity. Drain pipes sises 
to maintain the close regulation re- which regulates” by the variation in proportioned so that they run | about 
quired, and the valve gear mechanism hydraulic pressure dev eloped with varia- one half full to allow for natural ven ting. a 
nas to be reliable and free from operating tions in impeller speed. In either case, Pog 
troubles because, when it is called upon the actual motivating forces generated — On SysreM Capacity AND ‘Rare oF 
to act, it h has to respond i instantly in the governor are relatively small and 
prevent overspeeding and wrecking the 7 these forces have to be amplified by a yn sys 
machines. On some low-inertia ma- hydraulic relay sy -_ aes 7 "signed so that al of the oil in the system 
chines sudden loss of load could cause asses through the pumps between once 
the unit to accelerate in less than one Turning Gear: . every five minutes and once every ten 
second to a disastrous overspeed unless motor-driven whic is : Table VI indicates present: 
the oil-operated governors were there to a used to rotate the turbine shafts at slow 7 prac tic e for system capacity and 
prevent it. he ‘almost instantaneous "speed when the machine is out of serv ice, 
operation of the various hydraulic con- __ is furnished as standard equipment on bine ne generator ei 
trol gear on a steam turbine demands a 2 turbines 10,000 kw. and larger. : ene 
Supply of high-pressure oil instantly equipment is necessary because, if the he REQUIREMENTS | 
available in the required volume. This turbine shafts remain stationary 
a ‘demand is is ‘met byt using various of Before concluding this brief 


ton of ‘the s steam turbine a and | its | lubrica~ a 


a theoretically ideal 
sure, Also, since the operation be up to without Stability.—A turbine oil should be 
isrequired in the direction of closing the sive vibration, and, without a turning pe: stable and eb. dela in service. z 
valves (where the actual forces required — gear, it would be necessary to run the — Modern turbines have a very small ne 


ue low) a two diameter power piston is machine with steam | at very slow ‘speed — ox of makeup and the initial charge of oil 
used so that the smaller should for the life of 


NAL the shaft. Present practice is to put the 
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with increase operati 


5 635 
830 | 925 
440 830 | 1200 d 
| 1163 been impossible, ‘in the short spac 
j 
2 | 1500 available, to more than briefly describe 


| of its functions and design featur, 


oe 
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wow 
3 


29 


one 
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000. 
165 000. 1 804 


600 _ 
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Data by Mfe: General Electric C Co., and 


lubrication system to the successful ani 


reliable operation of the steam 
ments. . Where pumping rates given in columns B and are normal pumping “rate, the Te turbine, 


higher values are due to use of centrifugal pump. - 


— generating plant often represents an in- | 
sf ‘Turbines have been operated ie rapidly and completely. On high-s eed ms e of plant just cannot afford to k 
Pp yp 


shutdow wn for periods considerably in “turbines, a certain amount of air is shut down because of fs vulty operation 


excess of the normal two years betw een avoidably mixed and trapped in the oil. the lubricating system or breakdows 


scheduled inspections. good turbine foaming occurs, it interferes with the lubricating oil. The turbine 
— oil should always be in such condition proper dri ainage of the system, and, in builders are designing and building tu. 


when the turbine is put back extreme cases, overflows and causes bine lubrication systems with a strue} 


service there will be no doubt but that = considerable nusiance and possible haz-_ tural strength far,in excess of what is 
~ the oil will last until the next scheduled ard. Entrapped air reduces the density — s actually needed for the pressures to bk 


freely from water, and, if water — _ rapid and complete separation of airis _— failure of one or more of the essentis 
accidentally be present in the lubrication obvious. operating parts, , and the detailed desig 
oil should protect ferrous . Film Strength.—Turbine oils all operating parts has been ‘Strength 


Oil capacity Pumping Rate, gal. min. a steam temperatures and with Present 


been emphasized. A large turbin 


shutdown. the oil and may affect the operation handled. The lubricating system in} 
ater Separation and Rust P. of the hydraulic control system. The cludes many kinds of automatic 
a ha .—A turbine oil should Siaetihie necessity of nonfoaming oils that permit Vices and controls to safeguard agains! 


surfaces from rusting. Most modern quire high film strength properties for ened and perfected through years 


‘inherently dry and free lubrication of gear teeth under load and operating experience to increase rei} 


moisture in the lubricating system, to prevent wiping of bearings when ability and reduce the Possibility i 
but accidental entry of moisture is often boundary lubrication exists during start- mechanical failure. 
unavoidable and the possibility of con- ing and stopping. Some additives to a The improvements that haw bees 
_densation is alw ays present so that the a this property may be desirable 

a _in that they would allow increasing the 


water protect against rusting is a load capacity of present designs of of 
essential, = "and bearings. As far as is known, there turbine oils. — The net result of thes 
Viscosity and Viscosity Index. has not been too much difficulty from parallel developments is turbim 


can be | easily controlled lack of this property in present-day lubrication system that requires les 


‘meet specifications, and viscosity index turbine oils. wi and, at the same time 
be regulated to a certain extent 6. Speci ‘fic Heat.— aturbine gives longer and more reliable operatia | 
ee too much difficulty. Too flat a os oil is used to remove surplus heat from bettveen scheduled inspections. a 
Niscosity "index curve is not desirable bearings and gears, an oil with a 


value of specific heat would do this job Acknowledgment: 


temperature is to regulate au- more efficiently. On present machines, ‘Thea author wishes to acknowl 


are witha the operating oil tempera-— tHe rate of oil circulation is far in excess assistance of Frank C. Linn of the Get 
ao _ without having to install special — of that required for lubrication, andthe __ eral Electric Co., Wm. P. Kuebler of tl 
nes controls. It appears that of oil circulated is adjusted to Westinghouse "Electric —Corp., R. 
presen values of viscosity and viscosity . control | operating oil temperatures. If | Haldeman of the DeLaval Steam Tur 
index are satisfactory, = = a the value of specific heat could be raised, bine Co., Henry Kays ser of the Fab 
Anti-Foaming Tendency and Air the oil circulation rate could be reduced. Corp., and his associates “Allis 
—A turbine oil should not Flash and Fire Points—In tur- Chalmers in giving helpful suggestion 
foam and should allow air that becomes | bine oils, the higher the flash and fire and comments on the paper and for cot 
oil to. separate point | the better. is data on present-day practice 
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The Thixotropic C cating | , Oj Ke es 

Report from. Section Won on Coast Re Re Technica Go 


Co roducts and Lu pricants 
Prepared by Ww. nd G. H. Smith? 


de of the tl is clear from the definition of thixo- 
pre iminary stuc y has been made of the t characteristics of a i h 
ra lubricating oil greases and of the various means of evaluating them in this _that methods employed in the 
respect. _ Certain regular relationships have been developed in relation to = _ investigation should be such as to pee 
follow the breakd h 
the breaking down | of greases under shearing action and to the healing of ~ mit one to follow the brea own and the hy 
“greases: after breakdown. Such healing of a grease with time. In 
tion, methods must be sufficiently flexi- 
ble to alléw an ev valuation of the varia- 


bles that. might affect these processes. 


tiene factor in thixotropy been considered i in to in these are described 
in the following paragraphs. 


ost lubricating oil complex nature of ‘the on samples 
greases, if not possess thixotropic the present study was hot projected 


‘greases after they have been worked or 
characteristics in some degree. For the this basis but rather upon that of  gheared under specified conditions, for 


convenience of the reader, the following _ practical application, Pe a example in an A.S.T.M. grease worker, 

definition of thixotropy, in reference to To illustrate that thixotropic behavior fr definite time intervals _—E ither the 4 

greases and consistent with authorita- is familiar under other names, one has ASTM. penetrometer or “the Shell 

tive definitions (1, 2),° is offered: to refer to the hardening of greases “micro netrometer (3) may be used 

in Storage or in centralized ubrication — 

Thixotropy i in greases is that property depending upon the quantity of ‘sample 
sy ystems, or to the breaking down or available. ” Values by the latter method 


which is manifested by a decrease in a 
consistency as a result of w vorking, ad _ ‘Softening of ~me7~ under shearing or can be converted to those by the former — 


milling action. . Thus, most ‘persons: 
method if desired (3 

lowed by an increase in consistency associated with the grease industry are These milled ins grease 

starting immediately after working is familiar with the manner in which this 3 


4 kettle or A.S.T.M. grease worker, or by ad 
stopped. property manifests itself. In view of the ‘means gear which recirculated 
_ From this definition, it is seen that foregoing, it is clearly desirable to un- — 4,4 grease to a hopper attached to. the 
thixotropy involves the factors of the basic principles governing sid t] 
and reversibility. Since an side of the pump. Samples were” 
7 hi f be of the thixotropy of greases so that it will tested at appropriate intervals during 
property of greases h of be possible to establish methods of milling operation in order: to follow 
from the view point of botl measuring, predicting, and controlling ‘the extent and rate of breakdown. 
i search and practice, it is surprising t at ‘the behavior of greases in ope oi . goon as the breakdown operation “was 
eS lef} the matter has received so little pe 
S.T. M. ‘Committee D-2 on Petro tions for definite time intervals. Linear 
5-3 ts and Lubricants. gation were of the conventional types 4 relationships were obtained for rate of 
uc an ricants, including sodium, calcium, aluminum, "breakdown healing when the 
tis fact, initiated a preliminary study and barium base greases. he plotted on logarithmic esalen = 
of the subject, through one of its selection was based chiefly upon the greases heal ob & thet initially, 
| smtien and the matter presented convenience of the cooperating labora- 


r of tht} in this paper represents the results of the _ ~ tories since the program was drawn — = soon as the milling action stops, 


Tentative Method of Test for Cone Penetra- 
194 rent t tan 
erent types of materials other than greases are in TableI. Pat 


estion rubbers, muds, clays, and glues. ‘TABLE IL—CHARACTERISTICS OF LUBRICATING OIL GREASES. 


M 
t77F. | SUS Index 


Worked at 100 F. 

thixotropic behavior can be expected to = California 
reveal some additional know on athe 
——- 


The red in this investi- 


Research Supervisor, Union Oil Co. Cali- eliforni 
fornia, Oleum, Calif. Chairman of Subcommittee Californ 
Pacific Coast Research. 
The boldface in refer to 
t e list of references appended | to this paper. saphaltic or oil. 
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lary were measured and avery | 
diameter determined, The rate of 
| 
~ son (4) as being the value of the expres 


4Q/1 could then be calculated 


Breakdown Process 


oGrease A 
*Grease B 


ar for any giv en rate. From gage 


“10 ~~ ~~~ +1000. readings, the pressure drop ACTOSS the 
1 capillary was obtained. The apparent 


Strokes in AS.T. M Worker, log scale 


“= PR*/8LQ, where the sy symbol 


) have the signific: ance defined in the 


viscosity give straight lines whe 
a plotted logarithmically against the time 


ay ‘store Period, log scale ‘Using the capillary unit, such 

‘Fig. 1.—The Breakdown and Healing Processes for an Aluminum Grease | (Grease se Ale and as the rate of shear, the time of working "7 


a Sodium Grease (Grease and storage, and the temperature can be 


Although the above y e tropy of greases. . Data obtained for the | 
> 
possible after the wor ti ‘superior to pe netration —methor or greases are shown graphically are 
‘grease had been terminated. In obtain- following the breakdown, since measure- 


in Figs. 6,7 7, 8, and 9. 

ing penetration values on aged samples "ments are almost instantaneous, it is 
8 precaution found to be necessary was _ not satisfactory for ‘extended test ERIME INT! AL Dara | 
avoid any disturbance of the test because of lack of temperature control. ai. 
e gn The Healing Process: 

sample, otherwise the grease might be In addition, the wattage change is too 

softened and erroneous U: ata result. As a matter of conv enience, the heal- 


small i in some cases 
The necessity of such care is illustrated ‘ing process in the worked grease is dis 
by the following observation. Samples Method Using Capillaries: cussed before the breakdown process, 
sev eral greases: were stored undis- The third method used in ying the ing the healing process, the 
for two years, and it w as note: | _thisotropy of of greases involves the circu-_ th 
lation of a grease in a closed sy system as “one » employed. . The data obtained for 
a raised their penetration shown in Fig. 4. The unit consists of a sodium, aluminum, lithium, calcium, 
over 100 points. When the precaution  5-B Zenith constant-displacement pump = and barium greases are presented in 
_ described above was observed, check — connected to the capillary by fein. Figs. 1 and 2. Penetration values were 
within sev eral points could gen- pipe. A pressure gage and_thermo- plotted logarithmically against time of 
rally be obtained. meets couple are installed at each end of the healing and a linear ‘relationship ob 
Data obtained Penetration is a short length of tained. A relationship appears to 
be general for both the breakdown and 
healing processes irrespective the 
method used. In the case of some bar ) tio 


a 
reservoir of grease w shich acts as a surge 


7 _ Method Using Measurement of Power af tank. Air pressure | maintains a steady ium 1 greases, the healing period has been hs 

flow of gi grease to the pump. The whole extended as long as 25 months, whilein | 

“a In following the breakdown | process in apparatus, | with the exception of the the instance of other types of greases the she 

- the grease. the penetration methods do — pump, can be immersed i in a water or oil _ healing periods | have ranged as high # be 

permit a series of ha bath in order to maintain constant 30 to 40 days. The amount of healing | 
continuous determinations. A _con- perature. In future work, the apparatus | that occurs within a me: isured time can 


venient method of making w ill be remoc leled to pe rmit its comple also be estimated by y allowing the 

ments involves measuring the power re- immersion including the pump. worked grease to remain undis ‘turbed in | 
quirement of the mechanical gre: ase 


‘The he volume and length of the time before 


dueing the sensitivity of the test. Con- 100 


sequently, only heavy greases can be 

evaluated satisfactorily by this method. a 
For example, one type grease of Na- = = on 
tional Lubricating Grease Institute No. 
2 grade showed a change in net pow er : 
requirement from 18 to 3 w. during a 


working cycle of 5000 strokes. On the 

= hand, another ty pe gre: we of Titre 

L.G.I. No. 4 grade showed a L | iil 

= from 7 70 to 24 w. for 1000 strokes Ds ata 


Storage Time, sec sec., 


; 
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TABLE 11. PRESSURE DIFFERENTIALS OBTAINED USING A BARIUM G REASE “ture upon rate of breakdown within 


~ 1 GRADE) DURING CONSECUTIVE PERIODS OF CIRCULATION.¢ 


‘the range 77 to 150 F. In such cases 
re Drop Across Capillary, re range 77 to 15 | 

ated | ‘Tim, No.2 | No.8| No.4] No.5| |No2|No3|No4 

(100 | 64 | 61 63 68 

| | O25 | | 59:5 | 61-5 exhibit a reversible pattern in respect to 

136 | 139 | 62 5 consistency. The degree of rev eribility 

-| 350 | 350 | 250 | 345 | 350 | 66 | 65 greases. In the case of other b barium 
Pe - @ Bach set of tests made with the same charge of grease which was allowed to heal between periods ot - greases, essentially | no recovery took | 
King} Tests made at 2-hr. intervals. , behavior was noted in the case of ‘ag 
n be several different sodium base greases. 
hixo- retesting. Data obtained in Figs. 1, 3, 6, 7 7,8,and 9 for Probably some calcium, aluminum, and 
the method showing the amount of healing different greases. In these figures, lithium grea ases_ will behave similarly 7 


are given in Table II. penetration, net power requirement, 


depending upon their particular com- 
both penetration and apparent viscosity a mically against time and a linear rela-— 


vary in the “same regular manner with tionship i is obtained. As illustrated i in ie exercise an 


_ The fact that, in the work to date apparent viscosity is s plotted 3 position or cumini. . Iti is evident that 
4 shearing time, implies that a relation-- _ Fig. 9, greases were subjected to various important influence upon the degree of of 
heal | ship exists between penetration and extended periods of working without. reversibility, and the type of grease 1 may 
apparent viscosity, , provided “similar apparently changing this relationship. w vell be a relatively minor factor, 
‘temperatures and rates shear are In Fig. 6, data are presented for three 
‘the employ ed. he shearing rate for of the greases to show the effect of 
cipal ASTM. | it penetrates the of ‘shear upon the breakdown. This 
1 for} grease decreases rapidly, and hence any x figure indicates that changing the rate 
ios yalue assigned for rate of shearisamean of shear does not greatly alter the rate of 
d is = for a specific range of penetration. | breakdown. However, as is also shown | 
wail Several types of greases tested within the - by Fig. 6, the total or over-all amount — 
ed penetration range 220 to 375 at 77 F. off breakdown is greater with increased 
ob show a satisfactory ¢ correlation between shearing rate. 
rstp | AS.T.M. penetration and apparent ne The data presented i in Fig. 7 show ths at a 
and Viscosity at a shearing re rate of ap proxi- “the test temperature mu must be carefully 
“mately 10 reciprocal seconds. "This rela- controlled or an erroneous interpretation 
the 
bar | tionship is shown graphically | in Fig. 5 of the data may result as a ——o 
been | for a number of different: calcium and of assigning consistency changes, which 
le in barium greases distinct from are due to temperature variations, to 
the shown in Table I. The oil content thixotropic effects. The values can 
h gs | these greases varied over only a mor der- corrected for changes caused | ry tem- ie 7 
aling ate range of viscosity. It is believ red perature, and these corrected values Fig. 4 —Sketch of Capillary, Circulating 
| that the same type of rel: ationship then fall in line with values obtained Apparatus. 
“the exists for other grea ses. under isothermal conditions. 
dis ‘The Fig. 8, data are presented Data are presented in Fi 9 showing 
¢ Breakdown Process; dium, “lithium, ‘and barium greases to effect. of ‘extent pre-working and 
following the breakdown n ‘process, show the effect of temperature upon the healing upon the breakdown Process. 
as’ described earlier, three general breakdown process. In some instances — 4 The results are very interesting in that, 
methods were used. Data are shown es appears to be an effect of tempera: a for the particular grease studied, the 
covered structure was broken down at 
approximately the same rate as was that 
of the original grease. Not all greases, 
— ren of one type, exhibit this behavior, 
@ ia ‘some recovering very little or none of 
their strueture over a similar healing 
period. A study of a number of differs 


of Strokes in A.S.T.M. Grease Worker, log 
.— Net Power Required for the Breakdown of an N.L.G.I. No. 4 Calcium Greese 
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ent types of greases by this method 
would offer some interesting 
comparisons in respect to their behavior 


AL Discusston 


“oe rom the data presented te this 
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the : authors are impressed with 
the tenuousness of the evic lence support. 


ing the concept of yield point. ‘There ig k 
& Vagueness as to the method of its” 
mentally determined flow data a : 

place. ‘Such cases would seem to con | _ 
stitute a contradiction in terms. Ip ‘Rig. 
other instances, the apparent contradie. 
tion or ‘discrepancy is explained by a 
ib, ; changes i in type of flow. Other w orkers pres 
inthe same broad field have e experienced 
similar confusion at and ha uve presented 
P _ data showing that the yield points, if a 
_ they exist are definitely below the values tion 
100,45 180 220 260 300 340 420 computed _the more hes mal 
ASTM Wor Worked Penetration at at 77F. (6, 8 = bees sim 

| assumed that a change in the type pe of | for 
Fig. 5.— orrelation of the he A.S S.T.M. Worked Penetration with Apparent t Viscosity at flow or of structure occurs at the yield sire 
: and Calcium Greases. dine point (2) because a break may appear to -trat 
appears that 1 most, if not _ because their means of measurement did oceur when the data are plotted on a gre: 
lubricating oil greases, upon being sub- not permit sufficiently accurate deter- linear scale. However, the case of | dat 
jected to mechanical working, break * minations. — In those cases where re a =" at least, other data show that bee 
down in a regular manner. Likewise, ported data (6, 7, 8, 9, 10) have been an assumption is not tenable, 
when the worked greases remain undis- replotted logarithmically, linear rela-— particularly since the one replotted exis 
turbed i in storage, they | heal in a regular tionships" have been obtained in con- golly rraight lines, whi 
is ‘to expected, such formance with» Eq. When thixo- rates ave been measured for Ho 
factors as composition, structure, rate __— tropic effects are taken into aaa in greases at rates of shear as low as 0.00 «gre: 
of shear, the extent of milling, and tem- calculation of apparent viscosities “reciprocal sec, which represented all 
| perature influence the changes in -vary- errors observed in other studies can one g. of grease gre 
ing degree, and their effects appear to be be i irgely, if not entirely, eliminated. — ed ” r. It would appear, therefor, rels 
predictable. The regularity of the This has been done in the case of lubri-_ that d points for if they apy 
above: behavior may be repres sented by eating “greases u using: capillaries for exist at all, must be exceedingly low, 
the following equation for give! en messuring apparent viscosities and is not clear to the authors how mil 
logs na = mlogt t+ log graph ultimately raise for” discussion 
concept of yield point. A preference hens both the shearing stres 


sponding flow rate are so low, the latter in 

ean be observed only if dh means of un 
“measurement are sufficiently accurate | 
or if a sufficient time interv ral is allowed. the 


‘Practicat ANCE 


‘The constant b is equal to the viscosity to establish a relationship between vis- 
cosity and yield point, , rather than be- 


t= 1, hence equation may b be 
nit itten a as s follows: tween viscosity pene tration, is 
express ssed by - other workers. How ever, 
ieee the viscosity when t= 1. By _ the data obtained in the present w ork — 
determining the values of the slope show that the ap parent viscosity and 
and healing processes penetration are related provided 
a on a specific grease under defined d condi- sponding conditions of shear rate and the thixotropic characteristics of 4 
tions temperature are observed. After a a grease is interesting from the ‘viewpoint 
P general review of the literature on the of practical applications. | For example, 


tame index of the ‘ subject, particularity with reference to it is sometimes desired to estimate the 


lieved possible, however, to develop a 
Grease 141 Sec. 
Grease H ———282 Sec. 


single or simple numerical value which . 
"will represent the thixotropy of a grease 
underall conditions, = 3 | 

tropic effect is not taken into account. 3 

4 However, it is of significance and it 3 
must be considered, particularly in the = 3 

case of grease, since Eq. 2 shows that 
apparent viscosity varies with time of > 

shearing or healing. Equation 2 also 20 
indicates that a steady state need not be 
expected. Other workers, in attempts “all = 


because of the time ‘interval r required or —The Effect of of} Rate Shear upon the Rate of Breakdow 
eq g- 6 
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“a 1 Correction Apparent Viscosity Rise Time, sec., log scale 

Breakdown ‘Fig. 8.—The Effect of Temperature upon the Rate of Breakdown. 

by extent In ioe greases W ill harden: in electing satisfactory grease f foragiven accurate basis for the p purpose, 

TS t, certain ‘government set of « ti li 4 

‘storage. n ng e opera ing conditions. 

ed | specifications already embrace this par- Knowledge of the thixotropic 

ed ticular feature in regard to penetrations teristics ofa grease permits prediction of apparent vieoosity 1, 

if on worked samples. Since the penetra- its behavi ior in dispensing system, le doh of, contime 

. tion of grease changes in a predictable a. whether the sy stem be of the type used =m = slope of line when log na is plotted : 

-Inanner with time of storage, it is a | in service stations or that employ: ed for  * ae... 

‘simple ‘matter to extrapolate the curve centralized lubrication. Greases which dynes square centi- 

0 ar relationship over the de- he: : 

iF for the linear relationshiy the de heal markedly in storage after being —  Q = rate of flow in cubic centimeters per a 

sired: time interval and read the pene- packaged, or greases which break down 

to | tration. Ini the case of a number of rapidly” upon being worked and heal = radius of capillary in centimeters, 


reases examined in this manner, rapidly when working sto s, are apt to = rate of shear, sec.~!, Li 
of obtained by extrapolation lead to difficulties in pumping. through ‘time in seconds, and 
at = apparent: in 1S 
- been : reasonably consistent with observed dispensing lines or to actual “freezing” ; 
le, | values . Previously, no “known basis of the system. This latter r might occur 
ed existed for "predicting the “extent to —_ where the unit was out of op operation for 
j which g greases would harden in storage. an extended period. In the case of bear- 
or How broadly this relationship applies to ings, the same behavior would result in 
01 greases 1 in n general will be indicated after high "starting: torques. Consequently, 
od a large number of highly dive ersified the selection of the best | lubricant for a 
s€ | greases have been tested. T he above _ particular application is a matter in 
| relationship also makes it possible = which a knowledge of the thixotropic — 
appraise the of a bess behavi ior of the is 
operation in the case of a grease that is ful, 
It and stored for prolonged period Wise 
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Know rledge of the charac- is to be recognized that the subject 
rt | teristics of grease suggests the manqier of the thixotropic behavior of greases is 
wil in which it may behave in a bearing a highly complicated one. In view 

of under known conditions. Where greases complexity, itis possible that, 

break down, leakage will occur unless: additional greases are tested in wide mw 
24 the grease rapidly “heals or sets up - variety and under alk conditions, some con Eugene C. Bingham, “Fluidity and 
soon as the shearing action ceases, unless modification of the conclusior MeCirav Hill Book Co. 
of course a tight bearing housing this preliminary study m oO 
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from a previous knowledge of the thixo- this report, it is evident coe 4 jj 
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t of Drying Time on Results Magnesium Sulfate te 


Delmar L. Bl 
7 Del mar L oem 
hess tests of concrete age aggreg gates using 
= 
laboratories adopt an arbitrary drying 
period instead of drying the s amples to 
ht as provided __Per Cent Loss on First Sieve? _ Per Cent Loss on Second Sieve} 
constant weig it as providec in the __ Size or Item cents | Test 2 | Test3 | Avg. | Test 1 | Test 2 | Test 3 | Avg. 
AS.T.M I. Method. d.2 In some cases this Gr rate: I—-Samples Dried hr. at 220 to 280 F. 
_ drying with the result that different 
laboratories frequently get 


3.3 | (16.0)¢] (11. | (il. 


11.6 | 11, 


Wore oro 


While e the effects of variables the 
Weighted per 
test procedure have been studied in con- loss 
siderable detail by sev eral inv estigators 11—Samples Dried at 22 (to Constant W is 
appended list of references), it is “(22.3)*] (20.0) | (22-5) | (21.6) | (18. (15.9) (18.0) 
believed that sufficient emphasis has not f | | ane 
been placed on the effect of drying in He 16.9 | 10:8 | 101 | 


6.9 | 6.9. 
+ ey cle. or this reason, a group ¢ of mag- 
Resium sulfate tests “were conducted Weighte 
recently in the jointly supported labora-_ | 
tory of the National Sand and Grav el ae for 301/2 hr. dey 
Association and the National Ready ate: hr. d 
Mixed C Association at the Uni- 
versity of Maryland to determine the i 
necessity for drying soundness test No. 30-50 
samples to constant weight. Although Weighted aver- 
of sufficient interest to justify being» @ Sieve on which ‘sample w was originally ‘retained. 


—_—* tom 7 Sieve one-half size of that on which sample was originally retained. 
repor ted. © Insufficient for test; assumed same as for adjacent size, No. 4 to 


he same sand; in one group the sam- er 
vere dried weight after ‘Magnesium sulfate solution, 63 hr. in ‘snialler. . The loss on the first sieve 


cy they 1 the oven at 220 to 230 F. and 1 the N Jo. 4-8 size dried 303 hr. was only 
dried for only 63 hr. The arbitrary — ing prior to ‘being replaced in the solu 1.3 times as great as for that dried 6} 
6}-hr. period ‘chosen it tion. The cy ele for samples dried to = ‘hr. for the No. 30-50 ms iterial the 
represents the practical ‘drying: constant weight was the same except : ratio was 4.3, Therefore, appears 
which would be used if each cycle were it that the drying period was extended to _ that coarser materials such as gravel os os 
eee within a 24-hr. period, a aioe 303 hr. The temperature of the Mg- the larger sizes of s sand require a shorter 2 
4 SO, solution was maintained between drying period than the finer sizes 
72 F. with an av erage specific sand. This seems logical since the larger 


actice in many laboratories. Each 
gravity 7 bo oth groups of. sizes have much less surface area to be | 
tests. an dried and larger voids to permit the 

No. 8-16, No. 16-30, No. 30-50) pre ra AR 
pared and tested in striet ‘Test results. given in Table I. circulation 
with Method ‘88, the only variable agreement was obtained between able II, showing losses in weight 
individual tests within each the from to 24 and 24 to 303 hr., 


being z time. containers for 
there is a clear indication of the giv en to demonstrate another “possible. 


}-in. 
effect of drying» time on the losses. ay source of error running s ‘soundness 


cylindrical baskets. and of wire mesh 
having an opening less than half large The av erage weighted loss for samples tests will be noted that, although 


i ow hich received one cycle per day (dried — i there was a loss i inw eight of less than 6 


as the sieve upon which 1 the sample | was aes ei uae. 
originally rey 63 hr.) was less than half as s greatasfor cent between 63 and 24 hr. after 


a aealo the samples which were dried to con- the first cycle, this loss had increased to 
to cycle stant weight. Thus it appears t that the more 12 per cent after later cy cles. 
selection of a a dry ring period too short to. the minimum per period of drying re 
N OF THIS PAPER. is stain constant weight may result i in quired to attain constant weight after 
losses which are consistently very much the first cycle should not be assumed 
tions to A.S.T.M. Headquarters, 1916 Race St. too low. sufficient for later cy veles. 
"Philadelphia 3, Pa. «dt is in Table I In conclusion, the following observa 
Method of fer Seundnes C, that the differences in loss for the two tionseanbemade: 

egregates by tS Mag conditions of become greater as 1. With the type of container 
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Pi, weight after the first cycle and use tha 


SAMPLES 


Loss in Wer ight 2 Samples (1200 g-) 


of Sand 


Between 6!/2 and 
24 hr. drying 


Entire of 3 samples together. 
dividual baskets not weighed. — 


Not weighed at 61/2 


3. The smaller the size of aggregate — 


ys the greater the he drying time re- 
quired to insure uniform results and the — 


‘Between 24and 
30!/2 hr. drying 


and in the voids. 
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(5) Ira Paul, “ agnesium Su ate Ac- | t ugus 9 9. 


eelerated Sound: 

Aggregates 

mit is not ‘determine 
the time required to diy to 


drying period for subsequent cycles 
since drying becomes more difficult as 
test progresses due to salt. ‘deposits 
building up on the 


eathering Test 
Procedures for Stone,’ ’ Proceedings, — 


on 


afforded glass containers and other prod- 


by corrugated fiber shipping con- 
tainers and partitions. 
of a study of such protection and 


the possibility of an ol bjectiv e approach eS) Therefore, we are less concerned with 


shipping cont tainer Tules esand 


to specification. is a part of a pro-— 
gram of research leading to recommen- 

dations for 


approach has been one of experience and 
compromise. V ery largely it has been a_ 
} matter of opinion, in w hich men of ex- 
perience could easily, disagree 


down and a broad basis’ of agreement 


Other researc shes, using the Inclined caliper of the and corrugating 
Impac t Tester,? have shown, where g glass material. 


containers are concerned, that protec- 


of the partitions or sheets se sep: parating 
the bottles within the same shipping con-_ 
' tainer. | This i is shown by the fac t that 


= 
DISCUSSION OF ‘THIS ‘PAPER 
INVITED, either for publication or for the at- 
tention of ‘the author. Address all communica- 
tions to A.S.T.M. Headquarters, 1916 Race St., 
'Chief Engineer and Chief Packaging Engi- 
respectively, Quality and Specifications 
pt., Owens-Illinois Glass Co., Toledo, Ohio. 
*Standard Method of incline Impact Test aif 
ipping Containers (D 880-47), 1947 Supp 
ook of AS. M. Standards, 


‘This: report giv hich allow ed bottle-to-bottle 


In general, the previous method ec Le order to enable uncushioned 


. In an 
engineering , objectiv e approach, 
ferences of opinion could be narrowed halfway, 


y the a are of the bottle in contact 


oncentration in n Corrugated 


4 
To P. J. Barcus’ 


breakage usually occurred in in a posi- 
tion in the shipping container a away from 
the point of application of external 


_ force, through crushing of the partition, 


Paper 


— 
mined by the weight of the bottle ae 
its contents. In general, since most me 
_ the weight is in the contents, which may 
differ according to the specific ‘gravity 
of the product contained, it is essential 
to know the aed of the entire es 
=" 


through the crushed partition walls. 


the outer layer of protection and n more a 
With: the crush resists ance 


express “the of 
_ terms of pounds of force per square bh 
of contact area. This may readily be— 
determined for any filled” glass con- 
contact, each bottle is considered to tainer, either by calculation or 
embed itself into the ps artition stock u un- ment. 
Theoretically, ‘the pounds | 
partition, it ‘meets ‘another bottle square inch will range from small values 
moving toward it and also small capacity bottles to F large > values 
The halfway point is one half of The resulting test values on 
the “total thickness, less the — a impact testing machine should 


the re: easoning back of ‘the Ww 


and cor range from those a) approaching infinity, 
W hen halfw ay point ler and smaller, to approaching zero as 
bottle in contact with the partition. | _ and larger. 

_ This area is roughly the chord subtended , 7 


‘Theoretically, the curve express- 
ing such a condition will be a hyperbola, Re 
a result of some previous work,a 
‘Telat number of tests were available in w hich 
with larger round bott tles, and of various we had determined the weight of the 
_ areas with other than round, cylindrical ile glass package, the area of contact, 
bottles. It also differs with the thick- the load ‘concentration, and the average 
ness of the board, as with A, B, or C (of ten) inclined impact test for both — 
The force which embeds the bot- 
tle into the corrugated media is deter- 


the length in contact. As such, it differs 
with the bottle, being relativ ely longer | 


of the same paper stocks. The single ~ 
wall partitions were 0 of B C 


_ single wall and multiple wall partitions —_ 


tion was largely a matter of the ‘makeup reached, there is a definite area of the the load ec concentration _ becomes larger 


‘magnesium sulfate soundness test sam- | 
of sand to constant weight in less — 
than about 30 — 
TABLE 
SOUND? — 
- 
— 
x 
— 
— 
— 
— 
— 
— 
or 
of ee 
the | 
ght | 
is 
ible 
1ess 
fter 
2 
‘les. 
ier 
ode 
{May 1948 ASTM BULLETIN P1999 77. 


We 
with two of chip fanings, TABLE I.—DEVELOPMENT OF SUMMATIONS FOR SINGLE WALL B 


and the latter of both chip and 200-lb, 


test facings. The multiple wall parti- 

tions were of both A-B flute = 
"corrugated board with chip facings, and ‘| 1553 
| 


A 


; 
‘ 


J 0.3665 
two thicknesses of C flute single-wall 0. 47 

been shown that the facing has a minor 29/2219 


vole in the protection given. This is | —0.3098 
_ shown by the fact that the hy perbolas for , 
single walls: are almost identical. For 
_ brevity in this report they are combined, = 
anyone interested ean develop the 
separate curves from the data given. We C (test) 
u 7 do not go so far as to state that there is no “tt 
difference between flute styles—only that 
results are so closely together no 


distinction can be made. 

formula for the hyperbola is giv ; 
as XY" = K where X is the load concen- 3.74 38.0833 
tration in pounds per square inch, Y 5283 
‘the footfalls by the progressive method 
for the inclined impact tester, and n and» 


ave constants. The constants are cal-. summations are sloped in Tables 


culated from the data by the method of I and II for single and double walls, re- _ : 
least squares, and the hy perb as spectively. in each case is the number = ( 0. 0887 76 0. 2698" 
‘structed accordingly. _ of separate determinations in each group. 0.12654 
The necessary values are inserted in the —uz —(—u’2’) 
The curves show a marked difference formulas above, and the equations solved 
between single and double walls, and fornandC. -0. 42962 + 0.41092 


89 


4 


3074 | 0.0403 


enable choice of wall to'be made on the ~ st 1. For single walls, A, B, and C flutes: wate 
basis of a minimum average inclined i im- Because the same curve, within the limi- — 


pact test value. Agreement upon the tations of the data obtainab! e, “closely 


minimum to be used enables direct approximated the results from ‘all flute 
specification to be made. styles with a high degree of correlation, the sidered very good 


curve for single wall (double faced) (a) Calculation of curve, dependent 
_In order to use the method of is here developed as a composite. T 
«Squares it is necessary to change the ~ - first step was to make the summations asin Substituting in the formulas already 
formoftheformulaofthehyperbolainto given, from values in Table I: a4 
. one which allows a straight line graph. Next, the correlation coefficient was es,” 7439n + 38.0833 = 25C 
This is easily done by taking the loga-_ calculated from the summations: 2. 21940 10. 7406 6. 7439¢ 
rithms of the elements of the formula, as 


There can be two formulas for the curve 
depending upon which variable is taken as, 
not necess: wily the same value): gall Data 
aking the logarithms: 


n log X +log = log 
It will be easier to make temporary ile. - 
stitutions for the logarithms; as log x = 
2, log Y = u, log K = expressions 


nu = C 


— 


eae 


+ Zu = Fig. 1.—C 1.—Curves for Single and Double Wall Board, 
BULLETIN” 


] 
| 

% 4149 | 34 | 2.0019 - 
1:5052 | | 60 
| 596 2.3455 | 
__—0.4206 | 0.08878 | 2.3504 

% 
lim 
| | - = 
— 

— | 

| 
| 

— 4 

ie py 1948; 


SUN 


2018 0. 3.1620 
"8235 0.06340 32 
| 
:3832 0.16170 

-o.2766 | 0.03234 


a he formula for the curve become 


+14 9574n — 335 = gives the lowing cale ulated val- 


| 


= 


OO 


Therefore, the curve ean ate as: 


+u=1.21 


54408 = 3 42 266C 


0.451=C 

0.656 + 8. 8198n = =2 255 

9698 282 | 93:: - 


2. For multiple walls: ; + 0.38u = 0.451 
To set up points for the curve, we caleu- ~ 
T ‘he first step is the deve lopment of ce Calculation points | for the curve: 


bo 


_The coefficient « 

Th oe fic letent of Is calcu- 7607. 


oz = (0.03234 — 0. 13125) Ve 
(0.01513)!/, 
“rf 123 
= (3.2486 — 1.7 


(—0. 231 


.8 
3 
.5 
-2 
.6 
62.4 


(6) Calculation for et urve, X dependent : 
Substituting i in formulas alre given, concentration of load i compared 
.6560n + 8: 8198 5 The curve for wall corru- 
10. 7406 58.75 = 38.0833C — 1.8832 was distinetly different from 
—396. 2668 4 2237. 7481n = 168. 98250 06075n — 0 9074 0.430: 3 mak es it ‘possil ple Spe 1 ly 
0375 + 2237 7481n = 1450-33770 0.5188 = 0. 37820 the kind of interior packing, based upon 
7707 = 18.6 1.372 = “Measurement of load concent ration: 
area), which places specification of 
39 + 38.0833n = “17. 7.1237 ita 
= 0. 627 == 988z 


4 


LLETIN: 


MATIONS FOR DOUBLE WALL BOARD. Calculating the table for the curve: 
| 40.10 | 1.0732 | 1.250 | — 
0.84 42 0.0757 1.6232) 0.05 1.2226 | 1.123 | 16.7 
«4... | | Come | 0.00 1.3720 1000 | 23.6 4 
>. 1312 1.7639 | | 1.6708 0.795 | 46.9 
] 

BAN 

@ 
\ 
a 

1g a, 1.6697 | 0.795 | 46.7 — 
ent =—0.20 1.4440 | 0.631 1.9727 | 0.631 | 93.9 —— 
| 1.5610 0.502 a = 2.2757 0.502 | 180.7 
4 
— 
— 
J 
— 
wi 
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Meta s and Plastics 
By Rol sbert G. Cho 


is is obvious this that the ma- used ‘chiefly. for theie engineering 
Ss 


to the jority of these synthetic are” and when we recognize that 
behind any two major fields of mate- ; the bulk of metal consumed is in these 

rials. Errors of omission have a habit tective purposes. indust ries, the minor role that plastics 

of becoming important at times, _al- —-' The procuring of quantitative a in- have played so far as engineering mate- 

‘though it might not be too un able | formation with respect to the end uses tials becomes apparent. 
 - consider the lack of ‘ilisdeus com- of plastic materials is quite difficult. © W hat are engineering materials and 
parison of metals and plastics and thei ir A A catalog of all their applications would © prs have plastics played a poor second 

_ properties as a major error of omission in be endless. Generally speaking, and in to metals in their ranks? The term 
recent engineering literature. order of relative magnitude of consump- “engineering materials’ usually denotes 

7 In analyzing the activity of these two _ tion, these uses might be classified as _ those that are suitable for use in the 

‘materials it would be well first to observe shownin Table III. construction of stress-bearing strue- 

their importance in terms of volume = tures. is apparent from the utiliza. 
output. Comparison of production TABLE TABLE IIL—CIVILIAN USES OF or PLASTICS. tion data shown that the general use of 
figures of 1939 and 1944 is giv ven in tence. oll ; _ plastics has been largely limited to engi- 


‘Table I. - app ions which re uire ma- 
“TABLE -L—ANNUAL PRODUCTION OF ucts terials to be only self-suppor ting rather 


CERTAIN INDUSTRIAL MATERIALS Packaging. . 
U. 8., 1939-1944 IN MILLIONS OF POUNDS. _ Textiles than to carry primary stresses. Part of 
Iron and Steel Inst., American Bureau Construction and railroads this limitation has been to the 


of Metal Statistics, and the U.S. Tariff Com Automotive..... | 4 
4 basic nature of pl: istic materi: als and 


PSS Novelties and toys 0 ge o 
= part due to a lack ¢ of e of their 


ae } _ The manufacture of electrical equip-— For the pu purpo se of discussion, a table 
‘of | Plastics,| ment is one of the largest consumers of of properties (Table IV) has been de- 
aluminum, and magne- 
sium tosteel............ x Largely laminated veloped which includes materi als used 


form, where reg insulating v alues or large volumes in both the. plastic and 
Production of plastic materiais by high dielectric strength and low il fiel ls. Each material quite ob-— 


figures approximated 24.6 per ¢ ent qualities: are significant, the plastics viously represents hundreds of specific 


that of copper, 41. cent that used in electric al equipment esti-_ types within its general classifies ition. 


‘m. ited to comprise nearly one hs alf of the — _ The properties listed must not be con- | 


total value of the laminate field. In this, strued as anything but an average de- | a 
less the one per cent: of a major end use of plastics, property velope for the sake of eémparison in 
of steel. It is apparent from to organic ms iterial permits no ‘this discussion. formulations 
percentage comparison of the total out- mpetition from the metals field. within any of the listed materials 


put of aluminum, magnesium, and plas. Packs aging uses istic mi terials of ‘fall well away from the average in any 
tics, that they made a greater contribu- 


s—in th 


Relative. ‘importance “according to and in containers, Ww yhere transparency cover the following cla ations: 
utilization may be observed in Table Il. and we eight are factors” plastics suffer Molded “phenolics” encompass 
‘For evaluation purposes it is considered no impor tant ¢ ompetition the | both _general- se and impact-type 
that, empirically, plastics may be sid nets in this field. materi: als. 
- 
to embrace all those synthetic mate- One of the im portant. ‘uses of Laminated ‘ yhenolics”’ “cover the 
rials which may be molded, extruded, materials is in the treatme nt of textile and fabric base materials. 
cast, or used as a coating, or in the form fibers, and fabrics. ks lastic Data w ere acquired on 
terials are used to impregnate or satu- low-pressure mold materials in the 
ax > 
TABLE I]. —RELATIVE USE! OF PLASTICS. PLASTICS. rate such textile materials as well as to of the gl: ASS | uminates. 
of the Economie size and coat them , thus not only em- Data a for “ureas apply t 
On bracing certain of the inherent or nat-— -cellulose-filled general-purpose types. 
‘ype of Usage Percentage of Total ural properties of these textile materials 5. Injection- -molded materials as 
Protective coatings ——se but also imparting properties or qu: ali- covered by the three A.S.T.M. listed 
Molding. not inherent originally in them. types considered in n case of 
min 
Adhesives. Here again, due to their chloride-acet ate. — 
applications were there is no question of compression and injection mate-— 
competition with metals. gals of the general- and heat- 
NOTE. DISCUSSION. OF THIS PAPER R us resistantgrades. 
INVITED, either for publication or for PLastics ENGINEERING M ATERIALS 


attention of the author. Address all he data for poly sty cover 
tions to A.S.T.M. Headquarters, 1916 Race St., 


the ‘construction, railroad, and the listed by the Plastics Mate- 
se sts automotive industries, which utilized ‘rials Manufacturers Association and 
_ Cincinnati, Ohio, March 4 and 5, 1947, only about 14 per cent of the total found in the “A.S 5. T.N M. Standards on ‘ 
Director of Research, _ The National 3 
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x 10-6 


Load of 4000 psi. at 
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Modulus of Elasticity, | 
psi. 
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Deformation Under 
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representative of the nylon d: uta listed. fabrication fields, apple ativan in such fiel Is as 

“Cellulosics” include that of business machines, where it 7 

acetate butyrate, and ethyl cellu- osts: 
materi al costs weight are 


te 


faces are from wear by 


= prop-— priced plasties and zine in the metal 
erty tool ‘steels, ee, been ex- field, it is s surprising to note the simi- 

Aluminum” * embodies a don a .vol- volving many interrelated small moving 


from comm cially pure to heat-treat- aie ‘parts oper: ating under stresses, 


12. “Magnesium” ’ covers the com-— : ‘ are 


monly used magnesium alloys. ties al are Comparative shock impact 
13. “Zine” also covers the popular of great differences in surface strengths of materials also have been 

dine alloys, for, as in the case of mag- hardness among some organic and misleading by virtue of different tests: 
nesium, the pure metal has little usage ‘metallic materi: ardness results “necessarily used in the two fields of 

in engineering applic: ition, interpreted on — scales, metal and istics engineering. Their- 


Specific gravity, or low w eight pert remendous range yet to be st ed 
unit volume, is obv iously important the organic field. 
iiimever ‘weight saving is a prime fac- _ The data here were acquired at The ai as unit 
It is also of great importat in ‘National | Cash Register laboratories by 
dynamic applications where rotational “the use use of the 
vibration: il inertia is a key to suc- Tester, made by The Wilson Company. ‘Ten ensile e strength property which. 
performance. All data are recorded in Knoop rable d 
listed show the plastics to be outstand- bers. pending on manufecture, molding tech- 
heel in this respect in comparison to steel — ~~ Although the Tukon Tester is a highly nique, degree of polymerization, amount — 
zinc, ‘It is well to,note, however, sitive me tallurgical research tool kind of fillers and ple asticizers pres- 
that both: ‘aluminum and m: ability to measure hardness over temperature, and moisture. Plas-— 
the plastics low specific scale encompassing ~both— the soft materials develop tensile prope rties 


‘gravity and both, as a result of war de- mi aterials and the metals like, during formation of the molecular s‘ ruc~ 
; -Yelopment i in raw material capacity and — makes it an instrument that will acquire — ture of the resin. By themselves the - 
~processing tec chnique, are now ready considerable importance in both the resins have a limited tensile 
prosecution as major weight engi- coating 1g and plastic fields. although ven (as 
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glass aminates) the range is well up by the AS S.T.M. _ Heat mass of applications of pla 


toward the metal properties. On Method. * Figures for” the metals materials as compared to metals. a 


volume effect of the mode of applicallill 
compete with the stronger “to drop rapidly peculiar situ: stress is often significant and varies 
although they fare well | contrast, exists with the polyamide types where appreci iably between metals and "plas. 
with some of the lighter ones shown. _ ‘molded nylon is form stable to withina tics. In _ plastics, Stresses — applied 
On a weight basis, however, pound for al few degrees of 500 F. but under load quickly and removed quickly in the 
pound, the |: aminates approach even the distorts at far lower temperatures. Al- manner: of ing vibra- 
better metals in certain. applications. ‘an _ though the relatively sharp melting tions or flexing usually have less perma 
In the airer: aft industry where weight is at point permits the use of this type ma- nent | deleterious — effect than _ Touch 
of utmost importance e this property terial higher temper: ratures than smaller stresses applied for lon; 1g periods: 
has been well utilized and most cer- most injection-molded materials under of time. This is exactly contrary to 
ieee will be - anded _ ation. as service » conditions requiring no stresses, that observ ed from those | types of metals 
the ‘temperature limitation still exists which ‘ ‘fatigue’ 
4° where the material is considered for 
enoug , , thermal expansion neering application. With the exception ‘Damping Characteristics: 
is a property| which is somewhat neg- _ th 1 4 ‘al 
g- the polyamide types, it is obvious Mention is made of the 
— the thermosetting materials can “high ‘damping capacit} of plastics ¢ com-— 
Pp operated at “higher temperatures ared to met: als. This another 
can be quite apparent when spec ific the thermoplastics, While neither have 


applications are considered. 


A business might be assumed Know ledge the service materi: ine 
to require a temperature range of 40 C. range is: “essenti: al in any engineering 2 elasticity; none obey Hooke’ 's law v of 
as its possible « environmental condition design of plasties applica ation. ithout exact proportionality between een 
actual operation. ltr may also meet a knowledge of this range, it is impos- and under alternating force, 
‘am gradient in shipping. A 1-ft. sible to make the first decision of choice Most plastics ‘display large deviation 
length of steel would vary about 0. 006 of material. lL It is important to realize from Hooke’s lav and the associated — 
over” ‘this range of operation that temperature changes affect the hysteresis loop may easily be detected. 
ea 0.012 in. _ during shipping. A properties of plastic materi: als far more — The area of the hysteresis loop, _ damp 
cellulosic 1 material, on the other hand, than they do the metals, and a complete ‘ing, represents energy loss, and is a 4 
ay vary ds and 3 in., respectively, picture of strength and other properties measure of intern: il heat gener: ated. 
at the aervice temperature to be Hysteresis’ damping shoul not neces- 
a MS little imagination to observe the care _ countered must be obtained before an sarily be associated with weakness of 
which must be taken in selection of ma-_ ‘intelligent choice of material material. In fact, in appli- 


change, alone extraneous added “sulting from various vibrs ations is one 


temperature conditions. The combina- of the most common causes | of service 
tion of both metals and plastics in ei ther ‘thete is, a course, tition failure. In low-damping metals, these 
Shr, 4 dynamic or static application must be - tw een metals and plastics. Dielectric stresses may reach the fatigue strength 
carefully examined in this respect. In other electrical low loss properties and cause failure while certain plastics 
this character ‘istic, the reinforced plas are the basis for the largest -_— for in similar application may not ‘reach 
= tics come closest to the metal for accept-— - plastic materials to d: ate. = their fatigue points because o of of the hys- 
ance as an 1 engineering material, and in- wg and absorption of energy in tem- 
deed | even surps ass them i in “cert in- Modulus Blasticity: perature 
: rt e most propeller endurance depends more 


damping capacity than on its fatigue 


decisive property in 
is Thermal Conductivity: 8 - _ the use of materials for the great bulk 
in n ther ‘structural engineering applications strength. Since plastics possess an 
mal conductivity between the metals has been the modulus of elasticity. F = average ‘damping cap: acity about ten 
plastics denote little competition — times that of steel, they are of use in ap- 
betw een them when it is important to plications where noise is a problem 1 such 


have or not to have this property. | 
have been plastic bearing de- reinforcing ribs. to should be red, however, 


signs where temperature rise under that high damping also “produces in- 

and speed have rendered the de- ternal heat, and as heat affects plastic 
unfit for service due to lack of con- plastic mater (200, "properties more than it does metal prop- 
. 7 duction of heat from the source. Onthe _ to 1,50 psi.) seems rather inade- ities a resultant strength drop may 

quate. There are, of course, miscellane- _ 


other hand there are designs occur. This is further exaggerated in 


where low heat conductivity of plastics which require astic ation by the low. ‘ermal 
Low modulus signifies high resiliency conductivity of the material. A 


design such as knobs for for the load-deformation character-— example of ‘difficulty because of this 
steam radiators, =... istics imparted to the structural mem- Characteristic was in the use of sy thetic. 
ber. This resiliency has been the ke rubber tires where hysteresis and heat 

quiet operation of pl: istic gea “up produced lower tensile 

ance or maximum safe op- me. Howe he ver, modulus of el: asticity tear strengths in oper: sion, | 

erating temperature isa very intangible _ a In general, it might be said that the ; 
property to discuss. The properties —* Tentative Method of Test for Heat sae ‘superior ¢ damping capacity of plastics, 


tion T ture of Plastics (D 648-45 T), 1946 _ 
developed for the plastics were obtained TIL, 872, which may more than compensate for 
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their low fatigue. strengths, is facture of art, hing, “Typ. of this is the speed control de- 
feature in aircraft and other members blowing, injection or compression mold- vice shown in Fig. melamine 
subjected to to vibration-inducing forces. ing, or extrusion, will contain some form: aldehyde plastic is used in this 
iF, . residual stress within it. There will be part not only for electrical ‘insulation 
and Cold Flow: tendency to relieve “such a stress by for superior are resistance. Over 

Creep ‘and cold flow of plastic mate- a dimensional change according to ‘the long periods of | time, accumulations 

rials are of concern to designers where © ‘service conditions to which the part is of earbon, oil, and dust can collect on 
f primary stresses are encountered. When High temperature and high the insulating parts. Such contamina- 
any material is stressed there follows a humidity irfcrease the rate with which tion serves as a conductor and can cause 

true elastic deformation followed by these changes take place. The table which may eventually 

plastic deformation. In the first stage shows poly styrene compare favor lead to an arcing condition that nor-— 
-of plastic deformation there is a change with metals while the cellulose. mally cause complete “failure 
of rate w ith time. This stage is known materi ils are adversely affected. when using phenolic materials, The 
as “ereep.’ ’ The second has a constant. Surface Efe ce of the 
rate of, deformation and is known as ifecta: ‘mineral- filled plastic prevents this ¢ con-_ 
“cold flow.” Such deform: ation is Cok dition by failing to support are > when the 
“pendent ‘on stress, time, and tempera- “chiefly because of surface contamination shorts. 
ture. These phenomena occur for all “metals possess in requiring external Z Figure 2 shows an application where 
materials, although much more for pl: coatings w both colors ona w veight i is the in using 
ties than for metals” Among plastics, 


the thermosetting m: aterials are supe- Sn 


rior, and the reinfor ced materials are _ nent than the over mall an structure single accounting machine. — The wheel 
additionally super ior Where primary of the plastic which enables the colorto is a cellulose ty pe plastic injec tion- 5 
stresses are to be encountered, if plastics ‘become an integral part of the plastic | molded over a metal gear insert. _ The i 
are to compete in major volume engi- product. characters are paint- -filled after molding. 
neering applications, the importance of For the bulk of engineering metals The wheel may whirl and reverse its 
creep and cold flow must be given far corrosion is a problem to be combated — direction ‘as many as eighty times a 
more study and simulated service by surface coatings, the processing minute. The operation of the gear re= 


7 which | causes additional e expense not quires the use of metallic hardness from 


a «fa encountered i in plastic parts where sur- __ the standpoint of wear. The plastic i is 
face a probiem, required because of the amount 
‘The of ution materials to APPLICATIONS | ertia to be overcome with a great many 
weather is somewhat different fromthat wheels operating so many times a min- 
of metals in that their physic al char- _—_—slectt rical properties have been men-— “ute. Lew weight is necessary. Th 
acteristics 3 can become appreciably tioned as specific to certain plastics to color of the plastic also avoids the 
changed under certain weathering con- whieh metals offer competition on. necessity of an extra 
ditions without the occurrence of any 
visible evidence of such changes. Mois- 
4 ure absorption is of little consequence to an 
metals and ‘their applications but is of - 
considerable significance here plas- 
ties are concerned. — Response in cer- 
tain plastics to humidity changes | can 
be in a reversible dimensional ch: ange as” 
moisture is absorbed and also lost and 
in permanent dimensional change 
Which may increase in highl 
materials, 
Aplastic material that is subject 
forming operation during the manu- 
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wheel. The small size and sub- 
sequent low weight in this case have 


application. The bearing surface 
the wear at ‘the point where the tang 2 
enters the hub necessitate the u use of 
a in this case. Aluminum is used | 
and is anodized, dyed, and subsequently — 
filled for character contrast. 


see two printing plates; one made 
conventional metal 
esses, and the other by injection mold-— “one ated is and very "good 
ing of a vinyl chloride plastic. The with a baked alkyd- -type_finis 1. The Its lighter weight and ing appear 
- electrotype plate is made from the con- iS _ other tray is plastic, requiring no finish- snee, coupled with its much lower cost, 
_ vention: al process requiring 21 -opera- ing. _ The aluminum weighs 1.5 Ib., the ae have made it a desirable material in an 
tions. It is then soldered to the mets al steel 1.5 Ib., and ‘the pk istic 12 lb., ‘ea application of this sort. — CC 
plate w which has been blanke 1d, formed, showing th: at it was necessary to use wae However, there are applications where 
and hele punched. The whole | ‘metal different amounts of: each material to | special sizes : and shapes are required 
assembly ickel- plated to protec acquire proper strength of the tray. with correspondingly low volume of pro 
agi ainst the fatty acid, -oil- base, non- On a cost basis the aluminum is the —__dluction. _ Fabricated steel trays and 
of even wood trays are used in these ap | 
_ drying type inks used i in printing from highest at a figure of 13, consisting of | even woox trays are used in these ap 
cash register ink ribbons. The s second - 6.5 in labor and 6.5 in magerial; the plications, for high mold cost as well as 
; plate i is injection- molded into a lami- ~ steel second at 5.4, comprised of 4.4 in setup time | makes it impractical t to at 
nated phonetic matrix which has been . labor and 1.0 in material; and the. tempt to produce molded 
molded— as a matrix fr from the original pl: istic lowest, at 2.8, comprised of cidentally, in the above application, resulti 
type setup. Both the oil resista 1.8 ‘in materi al. general-purpose phenolic i in proper de and p 
sign is quite adequate. tie pe 


a4 "The maximum shock encountered is treme 


= af due to the breaking ¢ of coin packages | that t 
the partitions | and the impact the p 
is at to wear as as sits of a drawer opening, from the 
coin | changing i is done. All three trays ea respect, to either the aluminum or In Fig. 5 an application for the ther 
have been used in the same application. x the plastic. _ The loss of the coating also | m: al conductivity property of past | 
It is interesting to note the relative permits corrosion of the steel due to materials i is demonstrated. Miche: types 
merits of each ty pe of structure. e. _ The 3 humidity or beverages carried by means 
tray in the center is made of aluminum _ of coins into the drawer. polly al 
4 
is a sand casting requiring some Plastic, with | color distributed "feo 
subsequent also o = mass, is quite wear re- pt a high- of 11. 
ag ‘cellulose plastic ol cup is shown which 
— parency was obtained which | ma 
opportunity to observe t the amount 
of lubricant remaining in the ¢ cup. a cost ¢ 
A major improvement made by the part, 
use of plastic ‘in this application is the of the 
ition, because of low yw thermal with if 
conductivity, of the end of the cup from | relatiy 
the from. the motor. These in- | 
-sulating: properties permit grease 
to: rem ain at its origins il vise osity rather ‘ portan 
ra than becoming quite fluid as in the case | come j 
of the metal oil 
Figure shows an applica’ ition where 
wear is an important factor. The two 
- parts shown are fronts for drawers 0D 
registers. An_ open drawer con- 
4 taining coins is usually closed by pres 
ing i it with the hand on the front see 
tion, which is shown in- this” 
The drawer front is a separate part 
attached to the drawer. 
ig Metal drawer fronts ‘coated w with oF 
ranic finishes have a tendency | under 
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This key hes same  bimitations 
the first one shown in that the surface 
is not protected from wear ‘and dirt. 
The last key shown is one which is of _ 
considers ible interest at present an 1 
s the double-shot o double- adit 
injection principle. In this key is = 
Ss the character which i is formed i ine pig 
the first injection operation, placed in in | 
second mold and the exterior of the 
q button i is injected around it. Keys pro-— - 
duced by this method offer considerable _ 
protection from both wear and dirt ac- 


inasmuch as the character 


~ can be made . reasonably thick and it is 
~~ glo flush with the surface of the button. y 
The metal key is the highest in cost at ‘1, 
10.2; the laminated key second at 6.6; — 
the filled key third at 4.6; the heat-— 
fourth at 2 2.6; and the 


a typical housing 
‘ti is of 


This is ad = 


6.— —Drawer Fronts. able shock and abrasion by customers 
) 

— conditions of high | usage to wear with a i. The second key shown i is s of rer passing the machine, as well = by the 


structure, consisting of a transparent action “of the operator of mechan- 


resulting loss in coating in localized spots a : rt ‘hine } 
and possible attendant corrosion. Plas- plastic cap, a paper disk with printed © ism. Several parts of the machine have 
to be accessible periodically during the 


tic parts in this application wear ex matter and adhesive on i it, and & pre- 
tremely well due not only to the fact for med button, all three of w hich are = and this requires doors with locks 2 
that the color is distributed throu; ghout laminated together in a compression- _ permitting the operator access to cer- - 
the part but that there is a certain molded operation. Control of all the __ tain parts of the machine for replac 
amount of flexibility to the plastic. variables in material is of extreme im- of paper rolls, etc., 
Pe an unfinished condition the cost of | portance in this structure. Such a key 0 other parts of the gongs g Deli- 
the steel part would be 2.7 7, composed used where wear and dirt are mechanism i ry top e ma- 
of 1.0 in labor and 1.7 in material. lems, the transparent cap protecting the  Cne is protected by a steel \ousing. 
this cost is materially in- character from both factors. The machine is moved from one 
creased with the addition of several om There is also shown a ‘metal key in tion of the store to another and quite 
coats of high-grade organic finish which is inserted a paper disk for eal 
sulting in a total cost of 12.7, composed 
of 11.0 in labor and 1.7 in material, top for ‘protection wear, hundred pounds it is s obvious that 
‘which compares to the plastic cost total z The character on the fourth key shown > 
of 6. 8, of 3. 31 in — ‘ead 3. is: for by transfer of pigment — 


during such t ‘treatment. 


SS 


part, astic competes ¥ well 
of the elimination of finishing together — ir 
its improved wear resistance. 
telative weights of these two pieces 
are: 0.8 Ib. astic 0. 3 Ib. 


me in operation. 
Fig. are a of different 
aty le key buttons _ used on business. 
machines. At the left i is an indestinne: 
molded button, the character bei ing 
formed in the molding operation. The | 
character is is filled with a paint fi filler and — 
barrel- rolled for - cleaning the key. y. Such 
keys are used in applications w dirt 
and wear are not prime factors in opera- 


tion, for dirt, course, will fill the re- 


af = 


| 
| Fig. 8 is 
— 
| 
> 
3 of aldie. indicate that 1t must have great strength = = 
, by means of a metal die. ind hat it — 
it finishes for these annlications on steel molded button, by me I 


8 Register Housing. 


and shock resistance that it mu 
dimension ally sts able. 


skeleton which would accomplish 


all of the functions mentioned. | This 


housing would necessarily be remov 
henever the mac was handled, 


is ings would be necessary to compensate 
metal and _ plastic differences i 
thermal expansion. Resistance to shock 


would be _ important and most cer- 


‘tainly’ would necessitate the use of high 
materials _whose material and 


the product. All of these factors t to 
date have made a practically designed © 


plastic housing for this particul: ur ap- 


‘Plies ation uneconemic ‘al. 
It is not my intention to imply that 


_ plastic housings are not entirely success- 


“ax consequently metal will no doubt retain 


ful and feasible on other pieces of equip- 
- ment. Those places w here equipment is 
Teasona ably light and the internal mech- 
anism is entirely ‘divorced from the 
housing itself so that the housing may 
= be removed with ease are excellent pos- 
sibilities for. plastics. 

In Fig. 9 two mets 
show Inasmuch as the machining 

eae of a gear such as is ; shown to. 
the left is costly, it is quite obvious that 
“4 molded product would be desirable if 

properties would be adequate. 


new processes are neering know ledge for the proper ap-— 


gear” at the right i is be found as well. When this is 


‘molded powdered metal part which can | 
be made at a much lower cost than the — 


at the left. It is possible to visual- itis today. AP 


ize automatic heat ago 


processing will provide the en engineer metals. are and | Ww 


are old oor stabilised as are — the 
approximate quantities pr roduced, but 

plastics are continu: lly increasing in} 
- production and, relative to ) other mate. 
rials, tending to! fallin price. — 
is neces sary to remember that ther 
: are several most important general cot 
siderations in the designing of applica 
. At the same t » time ro have cer- - tions for any plastic material whieh 
tain. characteristics. which ms ike replace metals, which considers 


attractive to both designer and engi- _tions are not usually found in tabled 
neer, such as low density and electrical data: _ = ir 


properties, ease of fabrication, 
Se The effect and nature of the a ap 


thermal conductivity, high damping nature of t 
capacity, available ‘ansp arency, and plication ofetress, == —@ 
The ‘amount of permanent di- 


_ low unit cost for mass production items. — 
On the other hand they are inferior to mensionalchangeintime, 
the metals in strength, thermal exps expan-— The required service temperature | 
sion, modulus of elasticity, cold flow, and humidity range, 
= heat resistance, water er absorption, and 4. ‘The previous history of the ms 


hardness. "They cannot be treated 


terial,and 
effect localized change in properties so 5. Theeffects: of change in a 
important to wear of f moving parts. - At 


a on physical a 
the present time these latter properties 


are those which are required in most To be more specific, it may be said | 
materials for engineering purposes and that the engineer must know the fune- 
tion of the part as well as all of the] 

operating and service conditions. No} — 
matter r how obvious these conditions 
“may appear, it is also obvious that they 
- cannot be correctly and profitably ap 
plied unless the e engineer has sufficient | 
familiarity with the extensive practical 
tabulation of chemical physics 
characteristics of plastics to be able 
to evalu: ite them properly in terms 
plication of these materials, new uses his problem, 
a In its proper application there is 00 

accomplished the proportion of plastics — substitute for the right material, be it 
to metals should much higher than metal or plastic. By right material i 
meant one which is carefully selected | 

a particular application in mind, 
a material that is carefully wo orked into 
a design 1 w hich ‘meets the needs of the 


by heat treating that are his = = 
in the plastic: field. =, 
CONCLUSIONS 
organic: plastic materi: ils avail. 
able to are limited in 


: its position as that most used in the ae 


of engineering applications forsome time © 

M _ There is no doubt but that the plastics 
industry will find far greater outlets for 

its products in ‘hose applications where 

astic properties excel with the possi- 


bility that. with the extension of engi- 


actual price of plastics is a com-— 
subject, for taking a long view, 
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HL M. QuAcKENBOS, le erties, However, I should like to differ. ticularly in flexural loading where. 
Chollar expresses the opinion held by from Mr. Chollar when he laments both capacity for load depends ¢ on the square — 
most of us when he said that plastics _ <S the low strength and the low modulus __ of the depth and stiffness varies as the % 
will achieve a wider use as more and of some plastics. If a plastic part is — cube of the depth. In other words, if | 
“more is known of their mechanical prop- ie designed to be as ‘strong asa steel part you make the plastic part strong enough 
providing more material it will often you do- not have to worry about its 
beas stiff as the steel This i is stiffness. 
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¥ Noserovs observa- 

and by untrained person- 

‘a in the Southwest Pacific theaters of — 

war gave rise to the belief that fungi | 

wer ‘e responsible for the large percentage 

unctional failures of electrical elec- 

tronic, communications equipment. 

Since the fungus filaments were observed 

on the insulating surfaces often bridging 

terminals, it was concluded the 

fungus filaments were as conduc- 

also assumed that the fungi were dam: ug- 

the underlying plastic, 

therefore, it would _be necessary 

poison all the base materials from which 

fungi could might derive nourish- 


Prior to the recent war, an inv estiga-_ 


tion was conducted on the growth of 


NOTE: —DISCUSSION OF THIS PAPER 

_ INVITED, either for publication or for the at- 
tention of the author. Address all communi- 
-eations to A.S.T.M. Headquarters, 1916 Race 
Philadelphia3,Pa. | 

1 Presented at the Symposium on Plastics ate 
meeting of A/S.T.M. Committee D-20 on Plastics 
held in Cincinnati, Ohio, March 4 and 5, 1947. | 
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Curve 
Phenol Fobric 
Methy! Methacrylate 


ries, 


ungi and Humid 


John 


di 
Leutritz, 


Jr 
resin components" because of similar 
 — ations of fungus filaments grow- 


nated paper was not susceptible. Also, 


that while the paper by leat 


the resin components did not offer 


4 nourishment to the growth of the fungi. 
Tt was also found that after aging iff 

humidity chambers, the dust 
collected on the surfaces and 


that, sufficient nutrient for the growth of 

veral of the common air-borne fung 

contaminants. The growth of these 

fungi, however, was 3s only noted when the 


relative humidity was at least 90 | per 


af the “equipment be 
restored by desiccation. Much of the 
nt so restored often had the | 


equipi ne 


dried filaments of fungus on the insul: at- 


ing surfaces 


= 


3. Phenolic Wood Flour Filled 


Phenol Fiber 
5. Gloss Bonded Mico 


| 


160180 


dity on 


fungi on paper laminates and their 


support fungus growth, heavily impreg- 


cent or over. When communications © 


20 


n P 


To ascert: the effec ts of these fils 
“ments on the insul: ation properties of 
plastics, an experiment was set up Which 
fortuitously gave the insulation resigh | 
ance of the fungus filaments themselves 
as well as the effec of m moisture on dif. 
ferent types” of commercial insulating 
istics . A paper was published by | 
Leutritz and Herrmann 1946,3 de 
9 seribing | the effect of the fungi on ‘the 
various types of plastics and the elec. 
trical properties of the fungus filaments. 
at ‘different rel: itive humidities. The 
conclusions of the authors were that the | 
lowered insulation resistance e at high: 
humidity is chiefly a moisture phenom 
enon (Fig. 1). Dust collected on the 
surface of good insulators causes 4 a 
marked loss of electrical properties and 
the ‘decrease is dependent on the rela. 
tive humidity. Fungi were found to. 
act as dust, but if the dust was not 
present “the f fungi we ere not abl able to 
spread across ‘the ‘surface of an inert 
plastic such as methyl methacrylate. — 
§John L and David B. “The 
. Effect of High Humidity and Fungi on the Insule 


tion Resistance of ASTM Bulletin, no 


138, January, 1946, p. 25. 
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Fig. 2.—Mycelia of the Fungus Poria incrassata Which Has Spread from a Vigorous Soil 
Culture —— the Surface of a Wood Flour Filled Phenolic enolic Plastic. stic. No Damage to the to 2 sufficient nutrient for the 
Plastic Was Noted. 


ery the plastic 
we P.O; after long periods of water 
absorption is largely controlled by its 

structure. Homogeneous ‘rel 


tively nonporous plastics such as me thy - 


methacry ate recover immedi: ate ‘ly. 


The cellulose-filled plasties recover more | 


slowly, and while some of the mineral- 
filled plastics recover rapidly, a glass mat 
laminate exhibited such a slow recovery 
after a week over P;O; that it w as 
heated 24 hr. at 110 C. This heating 
brought about complete recovery. 
Since the specimens were ‘representa- 
tive of stock materials, they. were con- 
After exposure for 276 days to fungi 
followed by. cleaning with distilled water 


higher resistar 

per cent, the rate at which the insul: ition | 
resistance values fell was somewhat. 
‘slower than originally. The equilib- 


mum v alues were pr: uctically the 


and it was s concluded that the p principal - 


effect 


was due to moisture. Miero- 
scopic 


examination of the surface of 


‘these specimens showed no evidence of 


damage, and to verify further the failure 


of the fungi to dam: age the plastic =) niques. . The criterion for determining a 


additional experiments were initiated. 


_ These experiments consisted of expos- _ 


ing cellulose (wood flour filled) phenolic 
plasties to two types of soil burial test. 
The soil w was very active ve biological ally 
and one in which the p presence of w ‘ood- 


destroying fungi had been demonstrated 
the exposure of wooden bloc ks an 


resin and determine the minimum 


amount of resin needed to protect the 
paper or -celiulose— filler from fungus 
damage. Cor trolled experiments of a 
similar nature with different types of | 
plasticizers would a yield ‘valuable 
A single combined field and labors atory. J 
exposure was made comparing a pa 
a 
7 phenyl phenol formaldehyde tung oil 
varnish and a cellulose nitrate lacquer 
containing a mercurial fungicide. 
_ ter papers impregnated with the varnish — 
_ were completely covered with fungus 
"grow th when exposed in a nutrient agar 
system, but the paper impregnated with 
a cellulose nitrate lacquer showed a zone 
a 
of inhibition around the s specime n | 
cause of the initi: al, water-soluble toxic- 
ity due to the _mereury compound. 
Comp: arable samples exposed for eleven 
- months in the tropies and then for a 
month in a chamber at a 100 per cent 


ative humidity showed the varnish 
to be free of any fungus growth but the 
lacquer specimens were completely 
covered. - The tung oil did not furnish 
fungi as ev > 
denced by the lack of growth and the 
mercurial fungicide was not sufficiently 


other materials. After 16 to sts to, protect t the cellulose nitrate 

24 weeks of exposure, wood lost 10 to 40 which offbrs some food to the fungi. eo 
equipment. st under a variety 

technique, and w: as disintegrated, but x equipmen stored under a variety 7 

the plastics showed no ch: inges either in conditions in the major tropical areas of 

weight or flexural strength, despite the world do not substantiate the 

WwW ood flour filled phenolic plas istic ter- While fungus growth was observed on — 
minal blocks were re exposed to p pure ure cul- many ty pes of surfaces i including glass | 
of the wood-lestroying fungus and metals, in no instance could 
the 1e heavy ‘grow th of the fungus, Fig. 2, functional al failure. of electrical equip- 

there was no w eight loss nor ev idence of ment or phy sical dams age either to elec- 
is additional evidence that the criterion cal grades of 8 lower 

of visual observation is not a suffic ient contents. } 

basis” for ‘concluding that fungi 
physic ally. Further experiments along 

imilar lines with different types of flows 
plastic, especially those with low resin 
> 

exposures should not be on arti-— 

tegen spread 1 of the filaments across fungus 

variation in the sample often inert surfaces Therefore, the of 

any possibility of damage by the fungi. 
_ soil and the wood soil contact culture 
method would furnish suitable tech- 


“7 per cent of its weight, depending on the - Field observ ations by the author on 
-much longer exposure period (52 2 weeks). sumption of fungus ds amage to plastics. 
Porta incrassata for 26 weeks. _ Despite growth of the fungi be, shown to cause 
fungus damage. This trical grades of plastics or even mechani- 
dam ge Plastic s either electrically or 
Selection of Materials: ks 
o2 fungi and may serve as a focus for pole 
ficial nutrient agar w here the mois sture 
Soil burial tests using biologics ally active — 


minimum 
_ fungicide, fune ‘tional failure of cellulose a 
damage should be a physical measure- and leather will _ eventually 
£ sno y s1ca 
such as one of the following Materials shown n to be unaffected by 
moisture and fungus should be substi-— 
weight loss or flexural, tensile, or com- tuted for these e more vulnerable 


e strength. Experiments to date 


a been primarily with commercially 
produced | plastics: with high resin con- | of 


tent. It is possible to make a series of _ Many of the ein troubles which 
laminates increasing amounts of 
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sealing of components, ventilation by equipment, no difficulties were 
heat and blowers or both, will overcome enced with moisture and fungus trouble. Mn, Rosent Ww 
s a large pent of the fungus and moisture _ After long inoperative periods in the 
Insulating surfaces placed in jungle, functioning could be restored any 
vertical position remain freer of after the equipment had been 
“organic dust and insect debris, oftentimes growth of een by a bacterium, 
often serve as a focus of fungus infec tion, 


have in mind the fact that « 
than do — placed in a horizontal insect debris, Daily maintenance and “ee could 


have a surface which was resists 
position. good housekeeping practices aided in the S resistant to 


any ev that fungus grew On Vari. 
ous surfaces only after the surface had 


critical fungus gr owth. That surface could be 
) a pes C a 
ormance of certain ty critic: come contamin: ated covered with 
Vaporproof riers, specifically, vacteria so that the fungus was grow: 


lifficulty. he ar cing was eliminated 
metallic foil and | cans, will insure that : Th on the substrate formed of the bacteria, 
keeping t surfaces clean of any dust 

equipment will arrive in the tropics in 


he point I wish to cl: by the ques. 
atisfactory condition for immediate U ‘cides: is—is it necessary or desir: able to 
use. Many packages w rapped with | = hays a fungicide and a ba actericide, 
bitumen- -impregn: ited paper and con-— 
taining silica gel drier were tested with life of the thee use 
bayonet type humidity indicators. fungicides is not a feasible 
several instances the indicator show ved approach ‘h nor is it necessary. cides, | In cases, the material 
the relative humidity inside the var ious Nhe ites q : msl : _ may be a good fungicide and bactericide, 
layers of wrapping to be at or near 100 Sum Mr. Leutritz’s paper, in general, ‘sub- 
La 
_ per cent, and upon opening the package, E ‘liming ation or mitigation of moisture 


stanti: lates some work that we have done 
free water was often found and the color difficulties will autom: atically control here, 


furgus. “Moisture; moisture and dust; Mr. Jonn Leurrirz, Jr. (author) — 
"humidity reading. moisture, dust, ‘and fungi will | cause My opinion is that neither bac -tericides 
electricalfailure. Fungus without mois- or fungicides need be added to plastic 
ate ture is a fairly good insulator compar materi: als. 
continuous or short pe riods ot able in electrical qualities to cellulose- . 


Research Labs., East Pittsburgh, 


a. 
anism of P >lastics 


Craver’ 


plastics in- Solv ents employ ed during the of flexible compositions, tl 


“dustry i is s based upon the art of obtaining initial compounding. of some thermo- “cellulosic | plastics, hot ‘melts, and plasti- 
a pl: isticity of one type or another in high 3 plastic molding materials (cellulose ace- sols; solvents plus plasticizers in dopes 
‘molecular. weight resins. cellulose nitrate), and in cand flexible lacquers. 

“themselves : may be modified by v: arying manufacture of la vequers: and surface A consideration of the molecular 
the degree of polymerization, by intro- — coating. Their effect is tempor: iry and alt struc ‘ture of resins can enable us to pie- . 
ducing copoly mers, or by ‘the use of on ce they have evaporated, the resin is ture, in part at least, how these three 

or agents. in its original state. methods of pth: isticization “operate, 

 Plasticizers are used to obtain rela- Thermosetting resins in their final in- 
the tively permanent flexibility, toughness, — fusible, insoluble state are held together 
and improved flow . They are chemi- ina three-dimensional network by pr 
related to: the solv ents; alcohols, mary chemical bonds. T hermoplastie 
Js rps | thers, esters, hydrocarbons, amides, : and ‘resins, on the other hand, , are held to 


2. solv ents, or : - fa = ketones are to be found in both classes. M4 gether by primary bonds in a longitu | 


ps ‘compound asap pk asticizer or a s solvent in the other two’ dimensions being van 
. ot he first of these, heat, is used with is the volatility rate—solvents being © der Waals forces or secondary bonds. 
all the molded resins, both thermoset- relatively volatile, and plasticizers, non-— These van der Waals forces are of 
ting and ther moplastic. . Thermosetting —_yolatile. No strict division can be made, phy sical rather than ‘a chemical nature 
Bene: sins are initially plasticized and then —_ ow ever, as some low-boiling plasti-— and hence are capable of being modified 
a cured by heat. True thermoplastic — -cizers are hardly less volatile than some by external forces more readily than the | 
resins con be heat er -high-boiling ae ents. Asa class, plas- primary chemical bonds. 
over again. = ow “tic izers are usually: liquids low-melt- The magnitude of the van der W: 
NOTE.—DISCUSSION OF THIS PAPER IS All. three methods—heat, solv ae ture of the molecule, ranging from about 
PyAddress ell communica and plasticizers—may be employ ed dur- cal. per mole in hydrocarbons to 
_ tions to A.8.T.M. Headquarters, 1916 Race St.,_ g the manufacture or utilization of a _—_16,000 cal. per mole in amides (2). fe 
Presented at the Symposium on Plastics at given resin: for example, gel lacquers, comparison, primary chemical | bonds 


t f Committee D-20 on Plastics held 
fn Cincinnati, Ohio, March 4 and 5, 1947 mend polyvinyl chloride organosols, ar and py- 4 from 20,000 to 200, 000 ‘eal. per 


 #Plasticizer and Resin Coordinator, Organic 
ee Monsanto Chemical Co., St. Louis, roxylin plastics. In most cases only two 


botat methods are in use; plasticizers plus The long linear molecules of. the 
uo pen heat in the com npounding and fabrica- thermoplastic resins may also | be held 


; The u usual basis for the classification of a dinal direction only, the bonding forces | — 
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1anical 

snarling, but this effect is minor. 
At low temperatures, van der W aals 
forces hold the te ina rigid, stiff, 
and brittle structure. As heat is ap- 
of these forces and a “sideways” 
vibration of the molecules. Kinking- 
some slippage also occur. The net 
peault i is to soften and increase the flexi- 
bility of the polymer. As the tempera- 
ture raised still “further, , more and 
more of the secondary valences are dis- 
rupted, and at last the entire structure 
breaks dow The resin becomes soft 


shape. Atstill higher temperatures, pri- 
mary bonds w will be. ‘ruptured with 
eonsequent decrease in molecular weight 
n complete depolymerization in 
cases. 
= Solvents modi yv an der W aa 
‘not by overcoming - them, but by 
_ ing polymer-polymer bonds with poly- 
 mer-solvent bonds. The polar groups 


q along the polymer chain attract solvent 


pletely : ided by the solvent. 

As discussed above, a can 
be considered as a high- -boiling solv ent, 

and its initial action on a polymer is 
much the same. It, too, is preferentially 
attracted to the polymer chain, and both 
replacing poly mer- -poly mer bonds 


4 with polymer-plasticizer bonds, and by 


its sheer bulk disrupts the van bcd 


gid 
sti- 


or both, ‘to aid in ans up the resin 


structure during compounding. At high 
conceatrati he plasticizer forms 
¢ continuous | I in which the solvated 
a can move. In this case the re- 
‘sulting system is usually a soft gel rather 


a than a fluid solution, a as is the case W ith 
solvents. 


~~. 


as 


tensile strength and increases 
and elasticity of a resin. In 
order to have high el: asticity, the poly-_ 
_ mer chain must be able to kink readily. 
is true w ith polyvinyl! chlori 
s not so with cellulose acetate. . In the 


as truly elastomeric “compounds as 
ails} 
cules such as polyvinyl chloride. 
decreasing the forces” holding a 
resin together, the plasticizer also lowers 
Vitrification point _(second order 

‘transi t hj 
trar ansition point). This is the tempera- 
below which the compounds are 
rigid and break with a brittle fracture 
and above which t they stre teh ¢ or flex t I 
— 


is "plied, the initial effect is the loosening gof practically al all Plasticizers : are polar to a 


amines, ‘wed low- molec ular weigh com- 


‘ 


and is no longer able to maintain oa 


“surrounded by four other chains. 


molecules | until the polymer is com- = 


Mechanically, a plas ticizer ‘reduces 


can be obtained with more flexible mole- - trialanderior, 


It is generally that i 
_cizers are attracted to the polar groups 
along the polymer chain. In order to be 
attracted, the plasticizer itself should be 


a polar compound. Yn practice, we find 


greater or less sser degree. The pols writy 
requirements must be modified with the | 


practical aspee ts of water-insolubility 


and low vol: atility in mind. his, in 
general, elimin: ites alcohols, ac ‘ids, 


higher the forces of t 
poly mer , the n more polar the plasticizer 
must be. The following table. assumes — 
an average unit chain length of 5 A and 
so assumes each polymer chain to be 
The 
~ poly mer bonding forces would then be in 


the order of (2): 


Cal. 
mele 


1300 
Polyvinyl chloride... 
Pp olyvinyl acetate. . 
-Polyv inyl alcohol. . 
Cellulose acetate 
Poly amides 


one co use hydroear- 


plastici izers such has phenols and sulfona- 
~The concept of polarity must be modi- 
fied by some considerations of the mole- 
cular size and the consequent compati-_ 
bility of the plasticizer. Thus, dimethyl — 
and diethy phthalate are compatible and 
good plasticizers for cellulose acetate. 
How ever, dibutyl phth: als ate is incom- 
‘patibleand a relativ ely poor pk: isticizer. 
_Dibutyl, dihexyl, and dioctyl phthalate 
are all compatible in 1 polyvinyl chloride, 


_ patibility. At the present state of our 


_ knowledge, there seems to be no better — 


way to determine compatibility limits 


ina given homologous : han by 


practical way to obtain a 


evi alus ition is 


“ture, or "lightly ond temperatures, 
usually compatible plasticizers and 
are called “solvent’ ’ types. Those W 
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Thus, to plasticize polyisobuty lene ot or 


accurately the viscosity of a highly vis- 


“nonsolvents” are re wsually incom 
patible or compatible to a low degree. — 
However, some nonsolvent plasticizers 
do have practical utility. In combina-— 
tion with solvent- -type plasticizers they 
tend to increase flexibility without a 
significant decrease in tensile strength or 
point. The compositions 
athery rather than rubbery. 
The fins al test for compatibility in 
every ease: is to make up plasticized: 
compositions and observe them for 
_ plasticizer exudation over a period of 


he and under varying conditions of 


humidity and temperature 
next practical consideration after 
compatibility. is the relative effective- 
ness of a given pl: asticizer. Tensile 
‘strength (4), elongation (5), modulus, 
hardness, and flexibility 
are all used to indicate this property. 

It would: seem that a te st which meas- 
ures directly the decrease in the bonding 
Forces of a polymer due to the presence — 
a would be highly desira- 
Some work has been done along 


lines, as f s follows: 


Asi 
or the measurements may be made on- 


of the plast mer system . Low 

concentrations of polymer may be 
‘normal compositions at elevated tem-— 4 
use in the industry are examples of the bee 


latter type of measurement, The purely 
"mechanic al problems determining 


cous material complicate these measure 


~ ments. . The work of Frith (6) is an ex- 


ample of the studies being made on 
dilute solutions of polymers in active 
solvents and plasticizers. 
2. The determination of the vitrifi- 
second order transition 
point. This appears to offer a conveni- 
ent methdd of determining plasticizer 
efficiency. Brittle point, cold-crack 
point, softening point, and low-tempera- 
ture flex measurements are all in use. 
~The lowering of these transition points 
by a fixed amount of plasticizer is 
measure of plasticizer efficiency. 


‘The flexibility test described by Clash 
le, but above dioctyl we approach incom- an Berg (7) seems to be parti 


convenient in the study of new plasti- 


cizers and their effici Seite 
3. Dielectric constant and loss-fac- 


amount ization can ever lead initi: ally —as related to molecula: ar W veight tor measurements on pl: usticized ompo-- 


sitions. The work of Wurstlein- (8), 
Fuoss (9), Leilich (10), and ioe (11) een 


has shown a correlation between plas- ats 


4 
to 
— 
la, 
to 
— 
4 — 
de, 
q 
if 
= of vinyl acetate, and cellulose acetate re- } 
most plasticizer molecules, it is usually — quire plasticizers of higher polarity, — 
— 
pes | 
— 
rail | 
ree | 
pr 
to — 
= — 
_ plasticizer upon the resin (3). Those electrical measurements should become = _ | 
an important tool for the future study 
a compatible and efficient plasti- 
cizer has been found, a number of other ai thal ie 
requirements must be satisfied before it 


is commercially These m may rel: ative vol: atility the chemical 
include, among others, permanence, ‘structure of the plasticizer and ‘its 


“properties of ‘the pl: astic ‘izer. al Much gir 
tines. «work k must be done | along “these 
lines before we can predict with very 


flame resistance, nontoxic ity, lack of 


composition products. So far as struc- 


color, odor and taste, good electrical ture is cone ‘certain chemical much accuracy, however. Laboratory 
properties, low cost, commerc’ ial able. determinations of compatibility, effi. 
availability. These are phosphorus, and aryl ciency, permanence, and performance 


Permanence can be considered as a 
combination of low volatility, high resist- 
ance to extraction by solvents, good 
% heat and light st stability, , and nonmigra-_ 
properties. . As: a rule, the higher 
~ the molecular weight of a plastici izer, the 
lower the volatility. Thus, it is usus lly 
desirable use as high molecular 


groupings. __ The presence alkyl must still be conducted on each new 
is undesirable. Thus tricresyl plasticizer (13). 


phosphate is an excellent flameproofing = = 
agent, while trioctyl phosphate REFE BRENCES 
(1) SP. Mason and F. “The 


relatively little to the fl ame resistance f Pl 
echnology astics anc Resins, | 
of a resin. Dibenzyl phthalate shows © p. 17, D. Van Nostrand Co., Ine 


better flameproofing in polyvinyl chlo- York, N.Y. (1945). 


ride than does dibutyl or dioctyl phthal- (2) H. Mark , “Intermolecular F eaisiia 
ate. The chlorinated biphenyls are | 


Mec -hanical Behavior of High Poly. 
slightly more effective than the corre- 


weights as practical within compatibility — 
limits (5). Resistance to solv ents” de- 


me rs,” Industrial and Engineering 
pends i in part upon molecular. ty ypes—for sponc ling -hlorinated aliphatic hy drocar Chemistry, 
example, hydrocarbons are resistant to bons. (3) C. R. Fordyce and L. W. A. Meyer, 
water but not t to other hydrocarbons, Toxicity can be estimated from the “Plasticizers for Cellulose Acetate 
and ethers are resistant to hydrocarbons structure of the plasticizer, but the e final and Cellulose Acetate Butyrate,” 
not to water—and in part upon evaluation should rest in laboratory Engineering Chemis. 
molecular weight higher _testing—combined with expert evalua-— @ Ven Plastic | 
of any series being less” soluble tion of the results. general, esters ers,” Circular No. 485, Nat. Paint, 
appear to be low in toxicity and some in Varnish and Lacquers Assn. (1935), 
Heat and light sté ability denied particular are quite nontoxic, 8) M. C. Reed, “Behavior of Plasticiz- 
marily upon the purity of the pl: istic izer color, odor, and taste of a a plasti- in Chloride—Acetate Res- 
daril h ins,’ ustrial and Engineering 
an an secondarily upon the type. Esters cizer are primarily y related to its molec ee Chemistry, Vol. 35, p. 896 (1943), 
are g generally quite satisfactory i in this - ules structure, but can be influenced by ; “4 (6) E. M. Frith, “The Interaction a 


respect. The resin itself is a factor to _ the purity of the raw materials used and =f " Plasticizers and Polymers,” rane bi 
consider. Plasticizers which may be method of maaufacture. _Mostcom- Soc., Vol. 41, Pp. 
stable to heat and light in the presence mercial plasticizers behave quite well ‘in 
fave 7) RF. Clash, Jr., and R. M. Berg, | 
acetate may be relatively this “Vinyl Elastomers, Low Tempera. fo 
unstable in tl presence of polyvinyl presence of a pla isticizer adver ersely ture Flexibility Behavi ior, ” Indus. pl 
chloride. Often specific stabilizers. for affect ts the electrical “properties of trial and Engineering Chemist 
Specific plasticizer-resin combinations | resin, This is due both to the polarity ol. 1218-1222 (194 
Plastic izer migration may occur of the structure caused Polyvinylehlorid,” 
dlasticized con position is in direct by the presence of the plasticizer. 105, pp. 9 16 (1943). 
contact: with another. Polyvinyl chlo- Highly efficient plasticizers are therefore R. M. Fuoss, ‘Dipole Rotation in 
ride. containing the usual ester-type plas- ally the worst offenders. The best 4 W 
ticizers will cause softening of trical plasticizers appear to be those K. Leilich, “T *he of Plasticin m 


which have balanced dipoles. "ers on Polyvinyl Chloride,” K. 


ae of phthalic acid, sebacic acid, and Zeitschrift, Vol. 99, p. 107 (1942). oe 
other dicarboxylic acids are among g the EL -Jenckel, “Temperature Depend- 
—ency of the Viscosity of Melts, 

£ Physik. Chem., Vol. A 184, p. 309 

“(12)” K. J. K. Sumner, 
~ “Resinous Plasticizers from Sebacic 
Acid,” Industrial and Engineering 

‘hemistry, Vol. 37, p. 504 (1945). 

oO D. L. Kent and P. J. Weaver, 

“Methods of Evalu: sting Plasticizers 
Polyvinyl Chloride,” India Rub- 
Ww orld, v ol. 60, 3 (1947). 


_ nitrate lacquers if the two are in direct 
‘contact for long periods of time. Non- 
_ migratory plasticizers are to be found 
among: high. molecular we eight proc lucts 
“such as certain thermopol astic 


SUMMARY 

_ These “plasticizers” are of ‘such “high | A plasticizer operates by modifying 


 - molec ular weights that there is some ~ the van der Waals forces within a resin. 
justification for calling them modifying Some preliminary estimates of plasti- 
resins r: ather than p plasticizers. ger and efficienc the can 

pla fire resistance to a resin 


D ISCUSSION 


Fuuer. have always closure). —Good 

been by the fact that it is ap- styrene would be quite ‘desirable, and 
-parently easy to find -pilastici izers for many compounds have been evaluated 
polyvinylehloride which confer rubber-— this: purpose. It has been found by 
experience that there are a number of — 
difficult to find Hquids which act plasticizers ¢ compatible with polystyrene. 4 rene en us to explain 
~~ similarly for polystyrene. Does the AU certain amount of these pl: .sticizers” the difference in ease of pli istic ization | 
author have an explanation of this dit dif- be incorporated into polystyrene between these two resins. In the | first | 
ference i in behav ior?” without affecting. the flexibility to place, polystyrene has a molar 
ae ae J. ene Open ER (author’s appreciable extent. . As the plasticizer (per chain length of 5 A) of 4000 ca ber: 

concentration is increased, however, mole, while the value for polyviny 4 
result; thus chloride i is 2600. Thus styrene 


Bell Telephone Labs., Murray Hill, soft, 
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and ale s, “all of t them even though sufficient plasticizer i is in. n-  Itis not that are not 
notoriously. difficult to plasticize. In troduced to disrupt polymer-polymer compatible with polystyrene, but that — 
there are no strongly polar bonds, the result is a system ct onsisting the internal” structure of polystyrene 
_ groups in the polystyr rene » chain | to at- of relatively stiff chains almost com- _ prev vents 9 istic ization in the desirab “a 
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Vearing | 


By E.N. Ditton” 
E tee n, example, a given | garment ice test is to give the information being 
— recently, been more construe ted according to certain speci- sought. 
eloping testing fications is actually we orn under the cor In planning a service test tho 
poe from ditions for which it has been designed. first decision to be reached concerns 
of the reproducibility o of the Once it is k known | what type of defect number « of wearers to be chosen. 
~ test or method than in trying to find out occurs in actual wear, then and only importance of this choice cannot be 
_ whether a giv en cata simulated ond then can a laboratory test be designed + overestimated. If too few are chosen, 
tions of service. se conditions. the results will not be accurate, while if 
To the technici ians interested in pure While the idea of service testing is snot _— too many are used time will be ws sted 
research or those concerned merely w ith + new, it is only in comparatively ree i and in many cases the costs of oer test 
the development of laboratory tests for _years that the need for this deve a will exceed the value of its results. If a q 
_ the purpose of mill quality controls, the has been realized. The statement is statistician is available he should be 
factor must be the reproduci- probably d that it w was s the on this question, bt 


bility of the test 1 method. In recent 


years, however, technologists have been the armed during the recent war may 
called upon to dev elop tests not merely which forced this conclusion upon tex-— The more closely controlled a 
for quality control, but tests that would tile technologists. group | of wearers is, the fewer the num- 
predic t the service to be expected froma —At. first, it was felt that no great ber that must be used. ea ee ee 
given textile manuf uctured for a specific thought had to be expended on either In testing a product subject ttoa 
end use. In such’ tests, two conditions” the test itself or u upon the interpretation great deal accidental i injury, the 
- must be satisfied—not only must the of the results once the test wes com> 
if, ‘test be reproduc ‘ible, but it must also & pleted. . All that was necessary was to - is 
conditions which the fabric make t up a number of garments, giv condition. For on 
under test will meet in the service for them to people to wear, and tabulate the ae women 's hosiery would require ‘more — 
which it is designed. If the test does not results. w as soon found, however, _ wearers one on men’ soc oks. 
meet both these requirements, it isnot 1 that. this ‘was 


Many examples of such failure come — drawn from such a test as from merely 
to mind, any one of which will suftice to making laboratory tests. Many bitter 


for the intended purpose. _ that as many false conclusions could number of wearers 


the transmission “a 2 test w the of v wearers been 

fabric i ‘in still air, no matter how accu- the technician had to come out of the is _ decided upon, | conside 

rately or regardless of 100 per cent re- b laboratory, he had to bring his scientific _ A “giv en to the ‘ 

producibility, will not answer the ques- -methodswithhim. eople engaged i in 1 different 
tion, “Will it keep me w varm?” Thisis — In the laboratory when a test method Ww ill not, in general, wear out the same __ 

the type of question which must be is developed probably the most impor- garment in the same way. — ‘For ex- ‘ 

answered in tests: designed t to in indicate tant factor to be considered is whether it ample, a truck driver and an office 

serviceability. reproducible. This same question clerk will not wear out a shirt in the 
The realization of this lack of correla- equal importance in service testing. If way. Men with 
tion has necessitated the development of aservice test is made and item A wea 
service or wear tests and has caused the twice a as long as item B, but on Se on many cases it is estes to tell: a 7 

textile technologist to come out of his the reverse proves true, then either soldier’s job | from an examination of his 
laboratory: and to study conditions in the test conditions were not the same or as clerks tended to wear out 

the field to see just what does the of wearers were cient seats while mechanics 
holes at the knee. The test group must 


NOTE.— DISCUSSION OF THIS PAPER IS as 
INVITED, either for publication or for the atten be. chosen by considering just Ww what the 


tion of the author. Address all communications — 


Headquarters, 1916 Race St., Phila- test is intended to study, 


phia 3, Pa. —— servi ce tent or to mention all a The test must be so desi ned that he 

Group of on of pitfalls: to be avoided and still keep this conditions of wear will be as uniformas 
on Methods and discussion within a reasonable length, possible for all the constructions being 
Philadelphia, Pa., on October 15,1947. but itis is te the main con- tested. W henever all the 

Research Director, Gotham Hosiery Co., Ine., serv- 
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time. For example, in testing hosiery a _— one that will give the best answer to the - trained in advance so that they will ail 
sleeves of different materials. here advance. The method that will serve 2. No matter how w ell trained the 
ditions as nearly the same as possible. — ing to test the snag resistance of hosiery. observer is used) unless he has” been 
_ mind throughout the test. Aseachitem tant factor to be considered and one | 


pair can be made of two constructions — question for which the test w ‘was set u up thoroughly familiar with the types of 
or a shirt can be specially made with and must be carefully thought out in defect to be expected. | — 
thi is not feasible, great care must be best for studying the life of a military” Be observ rer, variation in the analy sis “i 
taken in setting up the test to keep con- * uniform will be of little help if one is try- - occur (particul: arly if more than one 
This point must be constantly i in The time unit is another very impor- supplied with very clear definitions of 
each type of wear thi it may occur, 
: uaa is turned in, the damage must be care- must be chosen that is as exact as possi- . .. herever possible, it is strongly recom- 
mended that either photographs or 


7 4 fully studied. If the results look out of ble. if the time unit is too indefinite — 2 — 
} - order , the wearer should be questioned | the results cannot possibly be of much samples of of each type of defect be sup | _ 


and the data eliminated if the value. For example, the number of plied. — 
were caused by some exceptional condi- ays of wear is too inaccurate unless the * ‘The tabulation and interpretation of 
tion. For example, a recent hosiery test - number of hours for a standard day are results i is as important as the test itself. 
 aaenal by the author, when one pair determined in advance. Unless this i is 4 - The best conducted test whether in the 
was turned in with an unusual type of | done a day may mean eight hours to one _ laboratory or field is of little value if the - 
investigation revealed that the wearer and as much as sixteen to. results are correctly _ interpreted. 
damage had been caused by the claws of another. —Itis preferable, whenever pos- Many serious sometimes “costly 
sible, to report the wearing time in have been made. This is par ticu- 


9 


In setting up the procedure for a smallest reasonable units. larly true if the final construction of a 
< laboratory test or a service test, another _sIt is important that simple and» de- commercial garment is to be determined | 4. G. 
point to be decided is just what “end tailed instruction be given to each | by the results of a serivce test. =| Jamas 

point” ” shall used. The most usual wearer so that nothing is left to the judg- 3 ate all possible, it is desirable to 

end points for such a test are: “a foo ment of | the individual test subject. “utilize the service of a skilled statistician L.H. 


The test may be run fora definite This is obvious that it hardly would in the analysis of test results. If this a 
‘time. For example, if it is desired to test — seem w orthy of mention except for the a: not possible, the most important dan. 
the effect of a particular finish on color fact that many otherwise well- thought- ger to be guarc rded against is the inclusion 
 fastness or on fabric appearance the test out and conducted tests have been ren- results which from the most caual_ 
may be stopped after a definite and pre- 


ra definit dered worthless because this simple inspection appear out of line. This 
_ viously decided upon number of launder atter had not been taken care. of. — point has been mentioned Seah but its =| 


ings, correct analysis : and classification importance cannot be overemphasized. 
The test may be run until the first of the defects occurring in the service No can a hope to cover the sub- 


failure ofany kind occurs. = | test are one of the most important and, 
The test may be run until total the same time, most difficult problems 
is, until the items are no connection with this type of test. 
longer usable. In this case if a repair- | Many otherwise w ell-run wear tests 
able defect occurs, the test. garment have been of little or no value due to 
should be and to the failure at this point. Two main points mu 
‘must be considered: the common alls to av roided, 
he The observers must be carefully will hay ave served i its 's purpose. 
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